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ADVERTISEMENT. 


PHE writer of the following Eſſays, 

owes great acknowledgments to the 
author of the very ingenious Memoirs 
preſented to the Royal Academy, at 
Paris, in the year 1787, on the very 
exact and inſtructive experiments and 
obſervations, in the preſent pneumatic 
epoch of chemiſtry; from which a 
theory has been eſtabliſhed, not on hy- 
potheſis, as many have been before, 
but founded on experiments, proved 
by weight and meaſure, in which matter 
has been analyſed to its firſt principles; 


* 


B and 
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and this ſame matter brought. back 
again to its old form by ſyntheſis —a 
method hardly ever attempted to be 
done before, and a demonſtration not 
to be doubted. After which, theſe 
authors obſerve, that in regard to truth, 
they are obliged to aſſert ſome things 
that may be contrary to our former 
ideas: Since Which time, many phi- 
loſophers have employed themſelves 
in making freſh experiments and ob- 
ſervations ; ſo much that at preſent, 
theſe experiments and- obfervations, 
have been univerſally received through- 
out Europe. From theſe authors he 
has alſo endeavoured to avail himſelf 
of What he thought to be material in 
phyſics ; but, in theſe Eſſays, he has 
taken care to advance nothing but what 
has been confirmed by modern authors: 
at the ſame time he has pointed out 

| ſome 


WI). 


ſome of the great and wonderful im- 


provements that are likely to proceed 
from them, both in the phyſical and 
medical ſcience, Hence, there is not a 
doubt, but that medicine, which has 
often been denominated vague and em- 
pyrical, promiſes, by theſe aſſiſtances, 
to be as ſcientific as any one whatſo- 
ever. 


F. PENROSE. 
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INTRODUCTION. 


N the following Eſſay, I propoſe to 
give a narrative of ſome of the late 
experiments in Chemiſtry, with obſer- 
vations on them; from which it may be 
obſerved, that by theſe, this ſcience has 
put on an entire new appearance; be- 
cauſe bodies have been more nearly 
analyſed to their firſt principles, which 
I define to be Heat and Cold. Theſe 
have been denominated firſt princi- 
ples, becauſe they were found to be 
of ſo ſubtile a nature as to evade all 
farther analyſis, and their properties 
and powers were to be diſcovered, only 
from their effects. 


The 


„ 

The firſt that began theſe improve- 
ments were, Boerhaave, Stahl, &c. who 
from their experiments, obſerved, that 
the light and heat, produced by the 
combuſtion of bodies, were the moſt 
ſubtile and powerful, and were the cauſe 
of moſt of the phenomena in nature; to 


this Stahl gave the name of Phlogiſton, 


and he believed that every body con- 
tained Phlogiſton; that it was diſ- 


charged from that body during com- 


buſtion; and that it was one of the firſt 
principles of bodies. 6 


This ſet many curious and ingeni- 
ous men to make experiments on this 
Phlogiſton, but it did not become a re- 
gular theory till Mr. Lavozfeer read his 
memoirs and publiſhed his experiments 
in the Royal Academy of Paris, on.the 
18th of April, 1787, wherein he proved 
that the idea of the matter of light and 
heat being diſengaged from the body 


in combuſtion, was erroneous. On the 
. contrary, Mr. Lavoiſier made it appear 


that 


( xi ) 

that the light and heat were produced 
from the, atmoſphere, which being 
preſſed on the outſide of the body, du- 
ring combuſtion, was there decompoſed, 

one part, called by him Vital Air being 
_ abſorbed, during which the matter of 
heat and light, which 1s one of the con- 
ſtituent parts of every elaſtic fluid, is 
ſeparated, and thus rendered viſible and 
ſenfible ; by the preſſure of more vital 
air, the ſame is continued, which being 
exhauſted the combuſtion ceaſes, and no 
more heat and light can-be produced: 


The following is Mr. Lavoiſier's ac- 
count of combuſtion : © Combuſtion,” 
ſays he, is the deeompoſition of 
oxygen gas or vital air, produced by 
the combuſtible body. The oxygen 
which forms the'Baſe of this gas, is ab- 
ſorbed by and enters into combination 
with the burning body, while the caloric 
and light are let free; becauſe com- 
buſtion cannot take place, but in a cer- 
tain degree of temperature, and then a 

diſ- 
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diſengagement of caloric and light en- 


ſues. But different ſubſtances require 


a different degree of temperature, 
which is different in each combuſtible 


ſubſtance; hence the neceſſity of the 


approach of a heated body. For nature 
is at preſent in a ſtate of equilibrium, 
which cannot have been attained until 
all the ſpontaneous combuſtions, in the 
ordinary degrees of temperature, had 
taken place. Hence, no new combul- 
tions can happen without deſtroying 
this equilibrium, and raiſing the com- 
buſtible ſubſtances to a ſuperior degree 
of temperature : For let the tempera- 
ture of the earth be changed to the de- 
gree of boiling water, in that caſe, 
phoſphorus, which is combuſtible in, 
a conſiderably lower degree of tempe- 
rature, would no longer exiſt in its pure 
and fimple ſtate, but would be always 
in its acid or oxygenated ſtate, by gradu- 
ally increaſing the temperature of the 
earth : the ſame circumſtance would 
ſucceſſively happen to all bodies capa- 
1 | ble 
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ple of combuſtion; and combuſtion ha- 
ving taken place, there would no longer 
exiſt any combuſtible body, except ſuch 
as are incombuſtible in the ordinary 
temperatures of the earth. As it is 
eſſential to the nature of every combuſ- 
tible body, not to poſſeſs the property of 
combuſtion, unleſs heated, or raiſed to 
the degree of temperature at which its 
combuſtion naturally takes place, when 
this degree is once produced, combuſ- 
ſtion commences, and the caloric which 
is diſengaged by the decompoſition of 


the oxygen gas, keeps up the tempera- 


ture neceſſary for continuing combuſ- 
tion: when the diſengaged caloric is 
inſufficient for keeping up the neceſſary 
temperature, the combuſtion ceaſes,” 


Combuſtion, or the conflict between 
heat and cold, appears to be the opera- 
tion by which nature carries on the 
growth, life, and health of both animals 
and vegetables; and the modern Che- 
miſtry has furniſhed ſome curious expe- 


riments to explain the nature of this 
. action; 


action; from which we may obſerve, 


that it is mild or powerful in proportion 


to the different degrees between theſe 


two powers. If the operation is 


brought on by a great heat, the action 
will be violent ; and continue leſs and 
leſs powerful till an equilibrium is pro- 
duced. On the contrary, if it be gene- 
rated when the two powers are nearly 
equal, the action will be ſoft and gentle. 
That curious experiment of Mr. Lavoi- 


ſier's ſetting fire to a mixture of oxy- 


gen gas and hydrogen gas, by the elec- 
trical ſpark, gives us a tolerable idea of 
this operation; for, in this experiment, 
the burning continues till the oxygen 
gas is decompoſed and ſent off in the 
{ſhape of light and flame. Hence it may 
be obſerved that the combuſtion is per- 
formed by the caloric decompoſing the 
oxygen gas, and freſh oxygen reacting 
and forcing off the caloric. When 
combuſtion is brought on and ſup- 
ported by theſe two powers, nearly in 
equilibrio, the operation 1s gentle, 

| hardly 


(6 
hardly perceptible, little affecting the 
ſurrounding atmoſphere; ſuch is that 
combuſtion which is occaſioned by the 
.oxygen entering the blood at the lungs, 
and giving animal heat to the whole 
ſyſtem; which has been proved by 
experiments to be as certain a de- 
compoſition as that produced by fire. 
Such gentle heat as this brought on and 
continued, carries on many of the phe- 
nomena of nature, beſides giving heat 
to the blood; ſuch as fermentation, 
putrefaction, and even vegetation are 
produced by this combuſtion and de- 
compoſition of caloric and water. © In- 
deed,” ſays Lavorfier, © this fact having 
been hatherto overlooked by philoſophers 
and chemiſts, ſtrongly proves that in che- 
miſtry, as in natural. philoſophy, it is ex- 
tremely difficult to overcome prejudices im- 
bibed in early education, and to ſearch for 
truth in any other road than the one we 
have been accuſtomed to follow.” Lavoi- 
ſier's Elements, part 1, chap. 8. p. 148. 
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CHEMISTRY. 


_ ESSAY THE FIRST. 


S Chemiſtry appears to be one of 

the accompliſhments of a phyſi- 
cian, I think it proper to give ſome ac- 
count of the late important diſcoveries 
therein, before I enter on phyſic. "Theſe 
diſcoveries are not founded on hypo- 
theſis, but from experiments and facts 
that are proved by weight and meaſure. 
For this laſt century, it has been a diſ- 
pute between chemiſts and philoſo- 
phers, whether the primary agents or 
powers in nature, were in ſolids or 
fluids. This diſpute has alſo made a 
part in the heaiing art, both in anatomy 
and 
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and medicine. By the late diſcoveriesin 
Chemiſtry, nature has been analyzed to 
her firſt elements ; it has been obſerved 
that moſt of the old philoſophers have 
been of opinion, that notwithſtanding 
the diverſities of the bodies of nature, 
they are all compoſed of a few ſimple 
ſubſtances, which they call principles ; | 
the analyſis of which has afforded the 


ſtrongeſt facts in ſupport of their doc- 


trine of the powers being in fluids, and 
have afforded chemiſts a means to form 
accurate notions of the nature and dif- 
ferences of . theſe principles; when we 
analyze to theſe, we can go no further, 


. but their powers may be obſerved by 


their effects; theſe principles are found 
to be but two, heat and cold; by the 
vibrations and oſcillations of which, all 
the motions in nature are carried on 
and ſupported ; It is the nature of each 
of theſe two powers to attract or force 
itſelf into the place occupied by the 
other, and form the moſt uniform com- 
pound. 
Heat 


* 


46 

Heat is capable of exiſting in two 
different ſtates; the one when it is ſet 
at liberty, by which its effects are ren- 
dered viſible under the form of light and 
flame in the atmoſphere, and likewiſe 
ſenſible to the thermometer. In the 
other ſtate, it enters into the compoſi- 
tion of bodies, forming one of their con- 
ſtituent principles, in which it is neither 
ſenſible to our feelings or even to the 
thermometer — this is called its latent 
ſtate— hence the term of latent heat.“ 
The 


? 
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We received but light information of what philoſo- 
phers meant by heat and cold, any more than as their ideas 
affected our ſenſes of feeling; many believing them qua- 
lities of ſomething beyond their knowledge, not capable 
to be underſtood ; with this they ſeemed ſatisfied, But 
the modern chemiſts having carried their enquiries to a 
greater extent, have analyzed matter to her firſt princi- 
_ ples; and finding that heat and cold were ſubſtances not 
ſaſceptible of further examination by our ſenſes, have 
conſidered them as primary elements in nature, whoſe 
powers might nevertheleſs be obſerved by their effects on 
other bodies. They alſo obſerved, that theſe two powers 
were always acting in oppoſition, yet they had the greateſt 
aſſinity for each other, always endeayouring at the cloſeſt 

union 


: 
: 
by 
\ 
: 
: 
. 
* 


—— —— — _ 


( 20 ) 
The effect of heat is to diminiſh the 
ſpecific gravity of bodies, by repelling 
the integrant particles of matter, by 


which * are all ſeparated to a greater 
diſ- 


f 


union till an equilibrium was formed; they obſerved that 
the parts of all bodies, both ſolid and fluid, were put in 
motion and made to act by theſe two powers; Heat cauſing 
expanſion or repulſion between their parts, and Cold con- 
denſing or compreſſing their parts cloſer together, and 


- cauſing them to attract to each other; heat cauſing ac- 


tion or motion of their ſmalleſt parts, till it was overcome 
by the powers of cold, when they were made to recede 
back again, but by a freſh addition of heat they were 
again able to expand; in this manner oſcillation or action 
and reaction were carried on through all nature.— 
As it is not long ſince matter has been analyzed to her 
firſt principles, ſo it is but lately that we have obtained 
proper ideas of heat and cold ; both being generally 
thought to be only qualities of ſomething in nature, which 
we did not underſtand. Few believed them to be more 
than modifications, and this was the celebrated Macquer's 
opinion; he believed fire to be ſo, and many of our modern 
chemiſts ſtill imagine cold to be only a privation of 


heat. However, to prove that the modern chemiſts, 


by their experiments, think cold to be a power of nature, 
I will give you their account of it. The quantity and 
power of heat and cold has long been aſcertained by that 


certain machine, the thermometer, which ſhews exactly 
the 


("7 
diſtance from each other, and by this 
means is the bulk conſiderably augment- 
ed. Owing to this, the particles of 
matter ſuffer an internal motion which 
ſtill 
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the expanfior given to matter by heat; and alſo on the 
contrary, the compreſſion added by the cold; and the mo- 

dern chemiſts to explain in the cleareſt light, have given us 

the experiments of heat and cold on water; on theſe they 

obſerve that water when the heat and cold of the ſurround- 

ing air, is at 32, or the freezing point, becomes a 

ſolid ; add to it heat, and it becomes a liquid; add more, 

and it is changed from a liquid to an aeriform gas; after 

this, they ſhew us that by adding to it a ſufficient quanti- 
ty of cold, it returns again to water; and by a freſh addi- 
tion of cold, it again becomes a ſolid, at the very ſame 
point of the thermometer it was at firſt, But Mr. Fourcroy 
in deſ:ribing the aerial aggregation, obſerves, ** that 
<what conſlitutes the peculiar nature of aerial aggregation is 
incapacity to paſs into a fluid ſtate ; by this however no 
more is to be underſtood, than that hitherto we have not 
been able to apply to it any degree of preſſure, or cold ſuffi- 
cient to accompliſh this effect.“ He informs us, in 
Val. 1, p. 98, “that the particles of bodies rarified by 
heat ſuffer an internal motion, which tends to divide them 
from one another; and that cold on the contrary compreſſes 
and condenſes them. Theſe chemiſts obſerve, that the laws 
of rarefaction are imperfectly known, but that it is of im- 
portance to know, Faurc, Vol. 1. p. 162, iſt. that bodies 


always 
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* {till farther divides them, and thereby 
the attraction of aggregation is deſtroy- 
ed; and all ſuch bodies pals from a ſolid 
to a fluid, and by an addition of more 
heat, from a fluid ſtate to that of an in- 
viſible elaſtic gas, in which ſtate it re- 

| mains 
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always produce cold, when they paſs from a ſolid to a fluid 
ſtate. 2d. That fluids capable of aſſuming a concrete 
form, generate heat, as they become ſolid ; in like man- 
ner, Vol. 1. p. 118, aeriform fiuids, which may be de- 
nominated vapours, loſe their elaftic fluidity, by degrees 
of preſſure or cold, which may beeaſily eſtimated, and readily 
communicate to the ſurrounding bodies that portion of 
heat, which conſtitutes them acriform fluids.” Foxrc. vol. 1. 
p- 120, ** Laſtly, ſince cold and preſſure are the tæuo means by | 
which elaſtic fluids are condenſed, we may perhaps at 
length be able, by employing intenſe degrees of both, to 
reduce all theſe from their gaſeant ſtate, and to obtain 
their baſes pure and ſeparate, by expelling the ſubſtantial 
heat which maintains them in fluidity,” 


The above are the obſervations of the modern chemiſts 
in explaining the powers of heat and cold, as it 1s given 
by Mr. Fourcroy, in his elements of chemiſtry, which is 
the chemiſtry recommended by Dr, Black, of Edinburgh, 
to his pupils, 


(WP | 
mains till cold reſtores to it part of its 
denſity and ſpecifie gravity“. 


The property of the other element - 
cold, always acts in oppoſition to heat, 
which by its power, forces the parts of 
all bodies into cloſer contact, and adds 
to their ſpecific gravity and attraction; 
theſe two powers being in conſtant oſ- 
cillation are the cauſe of all: motion. 
Thus the action and reaction of theſe 
two elements produce a continued in- 
ternal motion in ſolids and fluids, to 
which we muſt have recourſe, when we 
attempt to form an idea of any altera- 
tion in animal and vegetable ſubſtances, 
ſuch as, of the circulation of the blood 
in animals, of the motion of the ſap 

D 2 „„ 
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* Thus it is in our power to diminiſh the attraction 
of the particles of bodies almoſt at will, by heating them ; 
that is, by introducing caloric into the interſtices between 
the particles. Caloric is the repulſive cauſe which ſeparates 
the particles of matter from each other ; this ſubtile mat- 
ter penetrates through the pores of all known ſubſtances; _ 
ſince there are no veſſels through which it cannot eſcape. 


(24) 
in vegetables, and the mild combuſtion 
which conducts them to maturity; and 
of the compoſition, the decompoſition, 
the reciprocal changes, and the putre- 
faction of animals and vegetables.“ 


Thus, the modern experiments, 
prove from inconteſtible facts, that the 
parts of ſolids and fluids are made to 
repel each other by heat, and to con- 
tract or to attract nearer to each other 
by cold. Theſe two powers, being 
elements or firſt principles, can only, 
however, be known by their effects. 


A ſolid. ice, for example, being heated 
15 converted into water, and this water 
when expoſed to a heat of 212 degrees, 
takes the form of vapor; cold being 
: again 
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A ſtrong heat is uſually employed in the operations 
of art; but a gentle and continued heat, ſuch as that which 
is exerted in the operations of nature, gives riſes to a 
number of important phenomena, which are highly worthy 
of the attention of philoſophers and chemiſts, 


( 25 ) 

again apptied, the heat will be expelled 
or preſſed out, and by the time it has 
arrived at g2 degrees, it will return again 
to ſolid ice. The ſame may be ſaid of 
almoſt all the ſubſtances in nature ;— 
they are, ſolid, fluid, or aeriform, ac- 
cording to the degree of heat to which 
they are expoſed, and the experiments 
in modern chemiſtry and phyſics have 
diſcovered the method of meaſuring ex- 
atly.the comparative quantities of heat 
neceſſary to convert a part of the. ſolid 
bodies into liquids, and theſe latter into 

aeriform elaſtic fluids. 


We ſay then that gas, or an aeriform 
fluid, 1s a combination of caloric with 
ſome other ſubſtance ; and every time 
there is a formation of gas, caloric is 
neceſſary ; and reciprocally every time 
that a gas returns into a ſolid or liquid 
ſtate, the quantity of caloric which had 
been required to render it gas, again 
appears, and is ſet at liberty, This is 
an incontrovertible fact! 

We 
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We do not deny the exiſterice of 
caloric in ſolids; to pretend any ſuch 
thing would be arguing againſt convic- 
tion; but we aſſert, that the ſame body 
contains more heat when; in a ſtate of 
fluidity, than it contained in a ſtate of 
ſolidity, and alſo much more when ad- 


vanced to the ſtate of elaſtic fluidity. 


By theſe diſcoveries in chemiſtry we 
have gained not only an accurate law 
of the principles of bodies, but alſo the 
affinity of compoſition: Stahl and many 
otheis, call this power, attraction, and 
have laboured to prove, that bodies 
never enter into compoſition, but in 
conſequence of a certain relation or 


reſemblance between their properties. 


By joining bodies of this kind you form 
an aggregate; but for two bodies to 
combine and form a compound, it is 


indiſpenſibly neceſſary for them to be 


different in kind. Join two bodies of 


the ſame nature, and you form only an 


aggregate, of which the bulk and ex- 
tent 


(0): 

tent are enlarged, but its eſſential pro- 
perties remain unaltered ; and their 
union is occaſioned and preſerved by 
the affinity of aggregation. Thus two 
pieces of wax, roſin, or ſulphur, may 
be united by the action of heat. This 
inſtance is ſufficient to explain the 
difference between aggregation and 
compoſition. Theſe aggregate bodies 
have external qualities, ſuch as weight, 
bulk, ſurface, extent, and figure; are 
perceptible to our ſenſes, and may be 
eſtimated by their effects on them. : 


It is the buſineſs of chemiſtry to ana- 
lyſe both aggregates and compounds 
to their moſt minute particles, princi- 
ples, or elements, till they evade all 
farther analyſis, when theſe elements or 
powers can be known only by their ef- 
fects. It is only after bodies have been 
reduced to a ſtate of tenuity, by the 
{ſeveral preparatory operations, that 
they become ſubjetts to the affinity of 
compoſition : when they are brought to 

this 
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this ſtate, it is found that it is indi ſpen- 
ſibly neceſſary for them to be of diffe- 
rent kinds. Chemiſtry has proved this 
to be an invariable law, and admits of 
no exception! This law holds ſo in- 
variably, that the affinity of compoſition 
is never ſtronger, than when the bodies 
between which it acts are, in nature the 
moſt eſſentially different from one an- 
other. Thus heat and cold, the firſt 
two oppoſite powers in nature, unite 
with the greateſt force till they form an 
equilibrium and genial compound. 


Acids and alkalies (although the pro- 
perties of the one are directly oppoſite 
to thoſe of the other) enter into the 
moſt intimate mutual combination, and 
form the moſt perfect compound. The 
ſame oppoſition ſubſiſts between the 
properties of alkalies and ſulphur, of 
acid ſalts and oil, of acids and metals, 
of water and ſpirit of wine, &c. All 
which ſubſtances have a ſtrong tenden- 
cy or affinity to mutual union. A re- 


gard 
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gard for truth obliges us to point out 
theſe properties of bodies, which we 
derive from experiments, though they 


may be inconliſtent with our former 
ideas. 


The ancient philoſophers ſuppoſed 
water, earth, fire, and air, to be the four 
elements; but ſome of thoſe are found 
to be far from being ſimple and un- 
changeable; as air and water having 
been, by Lavoiſier, decompoſed into 
further principles, by which they muſt 
be neceſſarily deprived of their exclu- 
ſive title of elements yet this does not 
hinder us from conſidering them to 
have an influence on moſt of the phe- 
nomena of nature, and to exiſt in many 
of its productions. 


Beccher and Stahl, by their experi- 
ments, appear to be the firſt who ex- 
plained many of their chemical pro- 
ceſſes by plilogiſton; which doctrine has 
been farther improved by the labours 
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of Drs. Black, Prieſiley, Mr. Kirwan, 
&c. but they had not agreed upon the 
nature of this phlogiſton or its mode of 
action. It was firſt conſidered under 
the name of the inflammable principle 
or phlogiſton; and by Beccher, as a 
fixed and heavy earth. Mr. Macquer 
in his laſt works, has totally abandoned 
this ſyſtem, and has made his phlogiſton 
a ſubtle principle; in a word, abſolute 
light. Mr. Beaume has adopted ano- 
ther opinion, or rather hypotheſis, in 
ſome meaſure, intermediate between 
thoſe of Stau and Macquer. He regards 
phlogiſton as a combination of fire with 
an earthy fubſtance. This combination 
according to him, exiſts in an infinity 
of proportions, from which refult diffe- 
rent kinds of phlogiſton, from the de- 
gree of pure fire, which is ſenſibly ex- 
empt from weight, to that of the moſt 
. earthy phlogiſton, which at the ſame 
time is the moſt heavy. This doctrine 
likewiſe is very different from that of 
Beccher and Stahl, 

By 
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By the labours of the French chemiſts, 
and owing to the greater perfection of 
their apparatus, the nature of this ele- 
ment has been of late much better un- 
derſtood, from a more exact analyſis 
by which its properties are more com- 
pletely aſcertained; and although Stahl, | 
Macquer, Dr. Black, &c. deſcribed phlo- 
giſton differently, yet the ſame matter 


was underſtood by the ſame name, which 


in the new chemiſtry, is denominated 
caloric. It is fill the matter of fire, of 
flame, of light, and of heat, Which is 
liberated in combuſtion; they only differ 
from Stahl in this, that this principle is 
not diſengaged from the body m com- 
buſtion ; but, from their experiments, 
they endeavour to prove that it is hbe- 
rated from the vital air or oxygen, du- 
ring the combuſtion from the atmo- 
ſphere. Yet it is ſtill phlogiſton, it is ſtill 
the matter of heat; whether we call it 
phlogiſton, N or in wm Engliſh, 
98 
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The difference between Stahl and 
Lavoiſier, appears to be, that Stahl 
thought the matter of fire and light was 
no other than the phlogiſton which the 
body contained, and was let looſe in 
combuſtion. If ſo, it is plainly an act 
of decompoſition, in which the com- 
buſtible body loſes one of its principles. 
But how is it poſſible for a body, after 
having loſt one of its component prin- 
ciples, to poſſeſs conſiderably more ab- 
ſolute weight than before? An hundred 
lib. weight of lead affords an hundred 
and ten of minium; and Mr. Lavoiſier 
found that eighteen ounces of pure 
water are obtained, by burning ſixteen 
ounces of ſpirit of wine. From the 
experiments which Mr. Lavoiſier has 
made, he differs in opinion from Stahl, 
who thought that the matter of fire and 
light were no other than the phlogiſton 
which the body contained, and was let 
looſe in the combuſtion, On the con- 
trary, Mr. Lavoiſier thinks, that heat, 
light, and all other remarkable pheno- 

mena 
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mena of combuſtion, depend rather on 
a certain action of the air, than on the 
peculiar nature of the combuſtible bo- 
dies ; that the flame which then ariſes, 

is occaſioned by the diſengagement of 
light which was combined with the pure 
air, but not of that which exiſted in the 
combuſtible body.—He aſcribes to pure 
air, that decompoſition which, accord- 


ing to Stahl, took place on the inflam- 
mable ee 


Mr. Lavoiſier e that air is 
abſolutely neceſſary to combuſtion, and 
that part of the air neceſſary to the cal- 
cination of metals, remains in the calces; 
and that it promotes combuſtion by pre- 
cipitating itſelf into the combuſtible 
body, and uniting with it, gives to the air 
thus precipitated the name of vital air: 
Thus, when a combuſtible body is ex- 
poſed to the air and kindled, a portion 
of the vital air in the atmoſphere be- 
comes fixed in that body, and its com- 
buſtion continues till it abſorbs all the 
vital air immediately around it. The 
reſidue 


1 

reſidue of the air, after it has loſt the 
pure vital air, can no longer contribute 
to combuſtion. It regains this power 
on being again qualified with a due 
quantity of pure air extracted from nitre 
or any metallic calx. Thus, this elegant 
theory of Mr. Lavoiſier appears to ex- 
plain all the phenomena of combuſtion! 
It accounts for the additional weight 
acquired by metallic calces, and the ex- 
tinction of flame by air that has. already 
been employed in combuſtion. Mr. 
Lavoiſier obſerving, that the bright 
ſparkling flame ſeems rather to ſur- 
round the exterior part of the body in 
combuſtion, than to proceed as if it 
were diſengaged from it, has been led to 
think, that light and heat are ſeparated 
from vital air, in proportion as it is ab- 
ſorbed by the body in combuſtion. His 
opinion is, that vital air, like all other 
aeriform fluids, is a compound, conſiſt- 
ing of a certain principle ſuſceptible of 
ſolidity, and of fire or the matter of 
heat; and chat to the latter it owes its 

elaſtic 
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elaſtic ſtate; and that, being decompo- 
ſed in combuſtion, its fixed, ſolid prin- 
ciple, by entering into combination with 
the combuſtible body, increaſes its 
weight and changes its nature—while | 


the matter of fire, the other component 


part, is diſengaged under the form of 
of light or heat. Thus the modern 
doctrine has attributed to vital air what 
Stakl did to phlogiſton. If combuſtion 
conſiſts in the diſengagement of fire, it 
is the vital air, and not the combuſtible 
body, which is decompoſed. * 


Mr. Fourcroy obſerves, that reſpira- 
tion is a phenomenon nearly reſembling 
combuſtion, Common air 1s decom- 
poſed in the one as well as the other; in 
order for it to contribute to either, it 
muſt contain a certain quantity of vital 
air, of which when it is totally deprived 
the mephitic reſidue is fatal to animal 
life. Reſpiration, is in fact, but a ſlower 
combuſtion, in which part of the heat 
or caloric of thevital airenters the blood 
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it, conveyed through the whole body. 
In this manner animal bodies receive 
their ſupplies of heat, which is abſo- 


giving out the heat, which they con- 
tain, to the atmoſphere and other ſur- 


of the blood is, therefore, one of the 


theory explains why the blood of thoſe 
animals that reſpire either no air, or but 


which they did not perfectly under- 


chemiſts reflecting upon this, as well as 


= 
as it paſſes through the lungs, and is, by 


lutely neceſſary; as they are conſtantly 


rounding bodies. To maintain the heat 


chief purpoſes of reſpiration, This 


very little, is always cold, 


Owing to Stahl, and others, at firſt 
not agreeing upon the idea which ought 
to be applied to the word phlogiſton, 


ſtand, they occaſioned much confuſion 
in the attributes given to it. The new 


on a multitude of other terms, which 
had been introduced by the alchymiſts, 
have ſeen the neceſſity of remedying 
this confuſion, and accordingly have 
attempted 


„ 

attempted a reform of the language of 
this ſcience; for as there is ſo intimate 
a connection between facts and words, 
it would be improper to preſerve a 
vicious nomenclature, when the ſcience 
has been ſo much enlightened and 
ſimplified. For this purpoſe the modern 
authors have endeavoured to exhibit 
denominations which may point out 
the conſtituent principles of bodies. 


All the former ſynonimous terms 
only ſerved to retard the progreſs of 
chemiſtry ;—and Mr. Lavoiſier, and 
others, have thought that this reform- 
ation ſhould be commenced by bringing 
the language to a tate of purity, by 
introducing into the ſcience a true taſte 
and ſpirit for analyſing. 


The firſt claſs of principles analyſed 
by the new experiments in chemiſtry 
appear to approach near to a ſtate of 
hmpliciy, which makes them reſiſt all 
all farther analyſis. Theſe are two in 
| F num- 
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number, oxygen and hydrogen. The 
hydrogen comprehends light, matter 
of heat, and inflammable gas, common- 
ly called caloric ; the other is named 


oxygen, or vital air, whoſe baſis compre- 
hends latent cold. 


Oxygen is {imply that portion of the 
atmoſpheric air, which maintains re- 
ſpiration and combuſtion ; but this por- 
tion of atmoſpheric fluid 1s not always 
ia the ſtate of air, or gas, but is decom- 
poſed in a great many operations, and 
loſes at leaſt in part, the light and 
caloric, which are what principally 
conſtitute 1t vital air. This ſubſtance 
ſhould be conſidered and repreſented 
in the ſtate of its greateſt ſimplicity. 
The logic of the nomenclature requires 
even that it be named the firſt; that 
the word which would recal the idea 
become the model for the denomina- 
tions of its compounds, acting agree- 
ably to theſe conditions by adopting the 
word oxygen ; deriving it, as Mr. Lavoi- 
pi ſier 
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fier oropoſed, from this Greek work. | 


og uc, acid, and yewouo, to beget ; on | 


account of the property of this princi- 
ple, (the baſis of vital air,) to change a 
great many ſubſtances with which it 
unites into the ſtate of acid, or rather 
becauſe it appears to be a principle 
neceſſary to acidity. It unites with ſul- 
phur, and with phoſphorus during their 
combuſtion, and to metals in their cal- 
cination. 


On applying the ſame principles to 
the aeriform ſubſtance called inflamma- 
bie gas, the neceſſity of having a more 
explicit appellation, is evident at the 
firſt view. It is true that this fluid is 
capable of being conſumed; but this 
property does not excluſively belong 
to it, notwithſtanding that is the only 
ſubſtance which produces water by its 
combuſtion with oxygen gas. This is 
the property which appeared to be the 
moſt worthy of affording a name, not 
for the gas itſelf, which is a compoſi- 
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tion, but for the more fixed prineiple 
which conſtitutes the bafis, and we have 
therefore called it hydrogen, from udag 
water, and yewor.o, to beget, as water is 
the immediate production of the com- 
buſtion of oxygen gas with hydrogen 
gas, deprived of the light and caloric 
which is diſengaged during the com- 
buſtion. 


With reſpect to the name of phlo- 
giſticated air, it is now entirely laid 
aſide. This name was originally given 
by Dr. Prieſtley, becauſe he thought 
that it was atmoſpheric air, contami- 
nated by being loaded with ſomething 
which it received from the phlogiſtic or 
burning body but late experiments 
have clearly ſhewn that this fluid is not 
formed or produced by the combuſtion, 
but that it is what already exiſted in 
the atmoſphere, and that it is nothing 
more than atmoſpheric air deprived of 
that oxygen, 'which was precipitated 
into and abſorbed by the burning body; 
R and 
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and as this air has the property of de- 
ſtroying animal life, we avoid the for- 
mer unmeaning word, and aſſume a 
name vhich holds out to our mind that 
particular idea, by which the memory 
is much aſſiſted; hence the word azotic 
or azot, from the Greek primitive alpha 
and Zn, ſignifying life. From theſe cir- 
cumſtances it will not be difficult to re- 
collect, that the air which we breathe is 
a compoſition of oxygen and azotic gas. 


All gaſſes owe their ſtate of expan- 


ſion to the caloric or matter of heat 


they contain. 


It is, therefore, neceſſary that we 
diſtinguiſh in every kind of gas, the 
caloric which acts as a diſſolver, and 


the ſubſtance to which it is united, and 


which forms the baſis. Therefore vital 
air has its baſis, and it 1s to that baſis, 
we give the name of oxygen. In like 
manner we diſtinguiſh the baſis of -1n- 
flammable gas which we denominate 
hydrogen, 


One 
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One point of the modern dottrine, 
which appears to be moſt firmly eſtab- 
liſned, is the formation, the decom- 
poſition, and the recompoſition of water; 
and how is it poſſible to doubt it, when 
we ſee that on burning together 15 
grains of inflammable gas, and 8; grains 
of vital air, we obtain exactly 100 
grains of water, and that by decompo- 
ſition, we can again obtain theſe two 
principles, in the ſame proportions ? 
The water which we obtain, was con- 
tained in the two airs, in the two elaſtic 
fluids, which we burned. After the 
conflict between the two airs, the oxygen 
and the hydrogen, the watery particles 
ſubſide, and the oxygen baſis is diſ- 
ſolved in the combuſtion with the hy- 
drogen, and they both become azot in 
the top of the receiver, and are there- 
fore of no weight“. This experiment 

ſhews 


— — — — yy — — 


Is not the vital air ſo far decompoſed, as to become 
caloric in the top of the receiver, except a ſmall quantity 
or the baſis which is united with the water ? 
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ſhews us, that oxygen by combuſtion 
with hydrogen, will be ſo diſſolved and 
decompoſed, as to unite with the calo- 
ric and become azot, and that the in- 
flammable air was compoſed of caloric 
and water. Hence the receiver be- 
comes filled with two elements only, 
viz. azot and water. 


It has been proved, that in the cal- 
cination of metal, either under bell- 
glaſſes, or in veſlels cloſely ſtopped, 
containing certain quantities of air, the 
air becomes decompoſed, and the metal 
becomes augmented in weight by a 
quantity preciſely equal to that of the 
air abſorbed. It has been ſince diſ- 
covered, that on performing the calci- 
nation of a metal in very pure vital air, 
this latter can be entirely abſorbed, 
and that when the calcination is per- 
formed in veſſels hermetically ſealed, 
it is limited by the quantity of air con- 
tained in the veſſels, and that the veſſels 
themſelves do not augment nor diminiſh 

in 
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in weight, during the operation. In 
fine, it has been obſerved, that the 
greater the rapidity of the calcination, 
the more ſudden is the diſengagement 

© of caloric; and that in the calcination 
of iron, an ablolute combuſtion takes 
place, when performed in pure air, 


In the calcination of metals however 
we are not to underſtand that the vital 
air combines with the metals, for this 
explanation would not be {ufhciently 
exact. But it is to be explained in this 

manner: — When the attraction of ag- 
gregation between the particles of the 
metal has been ſufficiently diminiſhed 
by the application of heat, ſo that its 

temperature is elevated, then does the 
chemical attraction take place, and the 
vital air becomes decompoſed ; that is 
to ſay, the baſis or oxygen, owing to 
its greater attraction for the metal, than 
for the matter of heat or caloric, is pre- 
cipitated into and abſorbed by the cal- 
cining metal, while the other compo- 
nent part 1s ſet at liberty. 


This 
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This explanation of what happens in 
calcination, is not an hypotheſis, but 
the reſult of abſolute facts, and verified 
by numerous experiments. 


In like manner there is a total abſorp- 
tion of the vital air, or rather of the 
oxygen, hic forms its baſis in the com- 
buſtion of phoſphorus; and the weight 
of the phoſphoric acid obtained, is 
found to be exactly equal to the weight 
of the phoſphorus and the vital air em- 
ployed in the combuſtion. The ſame 
agreement of weight, is obſerved in the 
combuſtion of inflammable or hydrogen 
gas and vital air, in that of charcoal, 
&c. In all theſe operations, the calo - 
ric, which maintained the oxygen in a 
ſtate of expanſion, is liberated; yet 
with this remarkable circumſtance, that 
there is more caloric diſengaged in the 
combuſtion of inflammable gas, than in 
that of phoſphorus, becauſe the two aeri- 
form fluids mutually give it forth ; while, 
on the contrary, much leſs is liberated 
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in the combuſtion of charcoal, becaufe 
the reſult of this combination being 
carbonic acid or fixed air, there is a 
neceſſity for caloric to maintain it in 
its aeriform ſtate ; but the greateſt part 
of the oxygen 1s dillolved into caloric. 


Theſe relations are far from being 
ſuppoſitions ; for every thing is proved 
to conviction by weight and meaſure, 

There is another experiment we 
ought to obſerve here, viz. the revivi- 
fication of metallic calces in hydrogen, 
or inflammable gas, by the means of 
a burning mirror. If under a glaſs-bell 
or jar filled with mercury, and inverted 
over mercury, a pint, that 1s to ſay, two 
grains weight of inflammable gas be in- 
troduced, and to that be added a metal- 
lic calx, and upon this, the focus of 
a burning glaſs to be made to fall, the 
inflammable gas becomes totally ab- 
ſorbed; at the ſame time the metal 
revivifies, and a conſiderable quantity 


of 
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of water is depoſited both on the ſides 
of the bell and jar, and on the ſurface 
of the mercury. It has not yet been de- 
termined exactly what quantity of water 
is obtained in this operation; but it is 
at leaſt proved, that it far exceeds the 
weight of the inflammable gas employ- 
ed; therefore it could not have been 
contained in the gas; as eight or ten 
grains, or even more of water are ob- 

tained in this diſſolution. But it was 
proved by the experiment of the com- 
buſtion of oxygen air with inflammable 
air, that it required more than five 
times the quantity of oxygen, to one 
of the hydrogen; ſo here the two grains 
of hydrogen have diſſolved, by the com- 
buſtion, more than ten grains of oxygen, 
which remained in the calx after calci- 
nation; hence, more than eight or ten 
grains of water are obtained, on the 
liberation of the oxygen from the calx. 


The experiment of mixing of oxygen 
gas and hydrogen gas, and the preci- 
G 2 pitation 
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pitation of water by the combuſtion, 
give us an idea of the phenomena pro- 
duced by a thunder ſtorm, which ap- 
pears to be occaſioned by the meeting 
of clouds filled with oxygen and hy- 
drogen gas; from the conflict of which, 
fire or light is produced, and water 
precipitated. | | 


The clouds are formed from water 
and other matters diſſolved and ſubti- 
lized by the heat of the ſummer, and 
thereby formed into a ſtate of aeriform 
expanſion or gas in the atmoſphere; 
theſe being of leſs ſpecific gravity than 
the atmoſphere, are forced by its weight 
or preſſure to aſcend higher or lower 


according to the temperature thereof. 


Some of theſe clouds will contain oxy- 
gen, while others will have little more 
than hydrogen; by both theſe ſorts 
floating in the air and meeting together, 
it may uniformly follow, that by the 


heat of the ſun, a combuſtion and pre- 


cipitation of their contents may take 
place, 


(49) 

place, in the ſame manner as we ſee per- 
formed in the glaſs receiver, between 
the oxygen and hydrogen, when fire 1s 
produced and water precipitated, This 
precipitation of the water from the 
clouds is generally forced againſt the 
wind. The cauſe of this water coming 
againſt the wind, may be explained 
from the natural properties of heat and 
cold; each making one effort to take 
the place of the other; the heat by 
opening, dividing, and expanding the 
cold parts ; and the cold by forcing the 
heat before it, and contracting the parts 
into cloſer contact; and wherever there 
is the greateſt difference between the 


degree of heat and cold, there will be 


the greateſt ſtruggle; thus, fire acts with 
the greateſt violence where there is the 
greateſt cold; and cold endeavours to 
force itſelf into the place occupied by 
the greateſt heat. 


It has been proved, beyond a doubt, 
that the difference between cold and 
heat, 


„ „ EnTree=. 


— — 


| 

j 

| | 
; 
Y: 


( 50 ) 

heat, in different parts of the atmo- 
ſphere, is the cauſe of wind; the cold 
air always endeavouring to force itſelf 
towards the part that is hotteſt ; the 
heat alſo endeavouring to force itſelf 


into, and through the parts occupied 


by the greateſt cold: if the heat ſuc- 
ceeds, it opens a paſſage through it, and 
makes, comparatively, a vacuum, and 
the cold air tends to that vacuum with 
a ſtrength proportionate to the diffe- 
rence between the heat and cold, and 


the ſuddenneſs with which the vacuum 


is made. Thus, at the meeting and 
combuſtion of theſe aeriform clouds, 
the heat and light produced thereby, 
forces itſelf into the place which the 


cold air occupied. This was the cur- 


rent of cold air forcing itſelf againſt 
the clouds, and thereby producing the 
wind. 


On the combuſtion between theſe 
different airs, the ſudden break of 
which produces thunder, and the light 

occaſion- 


CW 

occaſioned by the combuſtion, forces 
itſelf into that cold current of air which 
occaſioned the wind ; hence, a kind of 
vacuum is made, into which the water 
is forced, and deſcends to the earth 
through that vacuum; the direction of 
which will be directly contrary to the 
former current of cold wind or air; 
and this water deſcends with more or 
leſs violence, in proportion to the de- 
gree and ſuddenneſs of the fire occaſi- 
oned by the combuſtion of the clouds: 
Thus, in hot climates, near the line, the 
vacuum is ſo great and complete, as to 
ſuffer the water to deſcend in perlect 
ſpouts. 


By the means of recompoſition, we 
have been enabled to diſcover that "5 l 
water is a compound body, and to de- I 
termine the nature of the principles 1 

_ which enter into its combination; by 
this we aſſert, that water is a compoſi- 
tion of the baſis of vital air and that of 
inflammable gas, meaning oxygen and 

g N . hu drogen. 
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hydrogen. For the component prin- 


ciples of water are again found by the 
analyſis, in the decompoſition of water; 
ſo that in this argument we have the 


very utmoſt of chemical demonſtration. 


We need only preſent to the water any 
ſubſtance that has a greater affinity 
with the hydrogen, the baſis of inflam- 


mable air, or with the oxygen, the 


baſis of vital air, to produce the ſepara- 
tion of its conſtituent parts, the water 
beeomes decompoſed; and the one of 
its principles, which does not engage 
in the new combination, unites with the 
caloric, and appears in the form of 


gas. 


The great phenomena of the nutri- 
tion and growth of animals and vegeta- 
bles, of the different kinds of putrefac- 
tions, &c. offer a multiplicity of exam- 
ples of theſe decompoſitions. 


( 53 ) 


ESSAY II. 


Have h in my laſt eſſay given as fall 
an account of the modern ſyſtem of 
chemiſtry, as far as it related to the 
animal economy, I ſhall now proceed 


to my ſecond n viz, agg © of Lite 
and Health. "or 4 


Fo or many years —_ it BY hom the 
general opinion of philoſophers and 
phyſicians, that the powers of nature 
were in ſolids, and that theſe con- 
ſiſted in a certain relation or reſem- 
blance of their properties; on which 
the new chemiſts make the following 
obſervation :- A regard for truth, 
« obliges us to point out theſe proper- 
« ties of bodies, which we derive from 
e experiment, though they may be in- 
* conſiſtent with our former ideas.“ 
Ty then go on to tell us, that by 

| H 1 


(mn) 
this ſyſtem, the different parts of com- 
pound bodies have been analyzed to 
their firſt principles, which they found 
to be Heat and Cold; ard that thoſe 
can only be known by their effects, as 
they are of too ſubtile a nature to be 


9 * 


obferved by bur Terifes, | r 


The nature of theſe two ue are 
found to be quite oppoſite, yet they 
have ſuch an affinity to each'other, that 
it 1s their conſtant endeavour to unite, 
till a compound is formed of the moſt 
congegtal nature. Thefe two powers, 
abting always in oppofition to eath 

other, form a vibrating motion in àll 
folids and fluids; hence 22 all 
motion, lfe, and: health, | 


wm 


| Theſe experiments 100 Poe us, 

that all bodies muſt be reduced to the 
utmoſt tenuity, before their properties 
are found, When feveral preparatory 
operations have redueed them to this 
ſtate, it is found indiſpenſibly neceſſary 


for 


( 5s ) | 

fox them to be of different kinds. Che- 
miſtry bas proved this to be an invaria 
able law, and admits of no exception. 


Thus, we find that the affinity of com · | 


poſition is. never ſtronger than, when, 
the bodies between which. acts, are, 
in nature, the malt eſſeatially different, 
from one another. Thus, heat and; 


cold, acids and alkalies, acids and oil, 


acids and metals, water and ſpirit of 
wine, &c, | 


To theſe two. firſt principles, they 
bave given the following names; the 


firſt, caloric, the baſis of which, is fire 
or heat; to the ſecond, oxygen or viah 


air, the baſis of which is latent cold. 


By theſe two powers all the operations 
in nature are carried on and fupported. 
Aktion or motion. is performed by heat 
entering the ſubſtance of all bodies, and 
expanding all their parts, overeoming 
the attraction of ſolids, and ſo dividing 
their parts as to change their foxm from 


a ſolid to a fluid; by a Frester addition! 
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of caloric, they are {till farther expand- 


ed and ſubtilized, till they become a 
gas or elaſtic fluid, of lefs ſpecific 
gravity than the atmoſphere; by the 
preſſure of which they are made to 
aſcend contrary to gravity, till by the 


reaction of cold, the heat they contain 


is forced out, and their parts preſſed 


cloſer together, till V again become 
ſolid. 115 


If we examine animal and vegetable 
life, we ſhall find that life is brought 
on by theſe powers; and that aſter- 
wards life and health are ſupported by 
them : and farther, that all diſeaſes are 
brought on and cured by theſe very 
powers; and that all the diſeaſes at- 
tending the human conſtitution, may 


be reduced to two genera, viz. Hot and 


Cold; and that what cauſes one aun 
18 che cure of the other. 


The firſt of theſe difcalde is occa- 
ſioned by too great a quantity of ca- 
loric 


(82 .*] 
loric or ſtimuli, and is denominated 
, flemic or phlogiſtic, and occaſions an 


exhauſtion of the oxygen or irritability. 


The ſecond genus of diſeaſes pro- 


ceeds on the contrary, from a want of 


heat or ſtimuli, and is called aftenzc, 
not having ſtimuli ſufficient to carry off 
the exceſs' of irritability. Hence the 
oxygen or irritable principle accumu- 
lates in the fibre, and brings on a ſtate 
of accumulation, from which proceeds 
debility. 55 


Having premiſed thus much, I ſhall 
now enter on my eſſay on the animal 
cconomy, in which I ſhall point out 
when, and how life is brought on; by 
what it is ſupported; and the means, 


explained, how diſeaſes are brought 


on and cured. 


1 
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o LIFE AND HEALTH. | 
l "SECTION * 


Animal life appears to be generated 
from the vital air ſorciog itſelf into the 
lungs. Thus, as ſoon as. the child is 
admitted to the atmoſphere, the oxygen 
or vital air forces itſelf into the mauth, 
through, the trachea into the lungs, 
dilates its veſicles, and by this means 
gets admittance into the blood ; hence 
a combuſtion between the cold. vital 


air and the warm blood; from which 


an expanſion proceeds, By the power 


of this expanſion, the blood is forced in- 


to the pulmonary veins, and from thence 


into the left ventricle of the heart, 
thence into the aorta, and {a on through 
the arteries, to the ſurface of the body, 
and from thence back again through 
the veins to the heart; the manner of 
which will be deſcribed when the cir- 


culation of the blood is explained“. 


— 


* Mr. Fourcroy deſcribes reſpiration in the following 
manner, as appears from the experiments in the new 
chemiſtry « 


_ 

After the vital air has entered and 
expanded the lungs of à child, that 
child will not ive many minutes, with. 
out the admiffion of Freſh vital air. 
Thus it is probable, that many children 
r 1006, SER may 
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chemiſtry ; “ Reſpiration,” ſays he, “ is but a flower 
1 combuſtion, in which the vital air is decompoſed in 
de the one ab well bs the other; by this decontpdfition, 
the heat enters the blood as it paſſes through the longs, 
70 this manher animal bodies receive their 4 

& het, Which are Abſolutely receffary,- as they fre oH. 
«« ſtantly giving out The heat which they contaib, to thi 

« atmoſphere and other ſurrounding bodies. To main- 
. tain the heat of the blood, is, therefore, one of the 
cher porpoles of reffitation,* CERT 


Thus the experiments in the new chemiſtry, lia ve not only 
diſcovered to us, how and in what manner heat is given 
do the Vi6od, md diſtributéd to the Whole frame; but 
alf6 whit is the cauſe of the dioſtole of the heart. 
Anatomiſts to this time, have only told us that the heart 
performs a ſyſtole and diaſtole, from which the cir- 
<ulktion of the blood is performed, but haye not explain- 
ed to us how this diaſtole and ſyſtole are 'ocedſioned; 'In- 
deed, there is hot a doubt but the ſyſtole is performed by 
the contraction of the muſcles of the heart, which is the 
only power that belongs to a miufele ; and here the new 

| | chemiſtry 
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may be ſmothered before they are re- 
moved from their mother. Hence 


animal life being brought on by the 
admiſſion of vital air, it will ever after 


require vital air to ſupport it, together 
with meat and arink ; z it being n now a 
animal. 


4 


Before the child was born and the 
vital air admitted, the circulation of the 
blood of the child was carried on toge- 
ther with that of the mother 8, as will 


be explained hereafter, when we ſhew 


the difference of the anatomical parts 
of a child, before and after it has 
breathed : before that, it was a mem- 
ber belonging to the mother, and ſup- 
ported by her, as regular as any other 


member; but as ſoon as the air had 
5 13-30. vis; | forced 


of po 
— I” 


— 


chemiſtry aſſiſts us, in letting us know that the diaſtole is 
performed by the expanſive heat of the vital air entering 
the lungs, by which means the heart is filled with blood, 


and diſtended to a proper degree, to cauſe an irritability 


in the muſcles of the heart, and thereby bring on the 
ſyſtole, - 


( 61 ) 
forced itſelf into the lungs, and ex- 
panded them, it became a complete 
animal; and able to be ſupported by 
meat, drink, and air, independent of 
the mother. | 


' To give a farther proof that the child 
becomes a living animal, at the time, 
and in the manner above deſcribed, 


I ſhall, by an anatomical deſcription, 


explain the make, the difference and 
uſe of the parts before and aſter the air 
has been admitted into the lungs. 


In a ſœtus, the lungs are ſmall, com- 
pact, of a colour like liver, and will 
ſink in water, provided they are every 
way excluded from taking the atmo- 
ſphere into their ſpungy ſubſtance; but 
in making the experiment, as the life 


of the mother often depends on the 


report of the ſurgeon, he ought not to 
determine haſtily, whether the child 
has breathed or not; as an emphyſema 

I or 
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or putreſaction, will make them ſpeci- 


fically lighter than water, ſo as to ſwim, 

In the primary fœtus there is no 
right ventricle to the heart; but there is 
ſo large an opening of the right auricle 


into the left, that all the blood which 


comes by the vena cava, paſſes into the 


pulmonary artery, which inſtead of going 
into the lungs, and from thence into the 


left ventricle of the heart, is direcłty 


continued into the ductus arterioſus, which 
2s larger than the capacity of both the 


pulmonary branchestogether, and greatly 
larger than the foramen ovale. By this 
mechaniſm, an overcharge of the blood 
is turned off from the lungs and direct- 
ed in a ſtraight courſe to the ductus ar- 
lerioſus. This is the reaſon why the 
aorta in a fœtus is ſo ſmall, at its com- 
ing out of the heart. | 


As the fœtus grows larger, the lungs 
increaſe in ſize, and the paſſage from 
the right auricle into the left is nar- 


rower, 


| ( 63.) 
rower, the auricular canal is taken into 
the heart, and the auricles themſelves, 
are become ſhorter ; but the ſeptum 
Joining the right and left auricle is per- 
forated with a broad oval foramen; 
through which the blood coming from 
the abdomen, flows in a full ſtream, 
into the cavity of the left auricle. As 
the fœtus increaſes to maturity, a mem- 
brane now grows gradually, and fixes 
itſelf to the pulmonary ſinus, above the 
foramen ovale; ſo as, at firſt, to cloſe 
a ſmall and then a greater part of the 
foramen, ſo that only a tranſverſe ob- 
lique paſſage remains. The valve in a 
mature fetus is ſo large, that when it 
is impelled by the blood from the left 
fide, the valve, like a palate or ſhutter, 
cloſes up the foramen. Hence, as ſoon 
as the child breathes, and the blood 
paſſes through the lungs into the left 
auricle of the heart, it ſhuts and pre- 
vents the paſſage of the blood into the 
right auricle. After the child is born 
and breathes, the dudtus arterioſus, 


1 {hrinks 
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ſhrinks up and cloſes; and in adults it 
appears only as a ſhort ligament, ad- 
hering at one end to the aorta, and at 
the other to the pulmonary artery. 

| | | 1 


From the above deſcription, it may 
be obſerved, that the nouriſnment of 
the foetus from conception to its birth, 
is conveyed by the umbilical veſſels ; 
which are two large umbilical arteries, 
which after various twiſtings and wind- 
ings, arrive at the placenta, whole ſub- 
ſtance is entirely made up of their 
branches, in conjunction with thoſe of 
the correſponding veins. By theſe 
branches the blood ſeems to pals out 
through the minute arteries of the pla- 
centa into the veins of the maternal 
uterus, that after undergoing the action 
of the lungs of the mother's reſpiration, 
it may return again in an improved ſtate 
to the fœtus. In this manner the cir- 
culation of the blood is carried on be- 
tween the mother and the fœtus; till 
the air has entered, and diſtended the 


lungs, 


. 

lungs, when it enters the blood and 
gives it life and heat, and the child be- 
comes a complete frame, capable to 
live without the mother. Now, as it 
wants no more of the mother's blood, 
after it has breathed, the membrane en- 
tirely cloſes the foramen ovale; which, 
had it remained open, would have pre- 


vented the blood coming from the 


lungs, by the pulmonary veins, from 
entering the heart. 


Having explained when and how life 


is brought on, in the following eſſay, 
I ſhall endeavour to trace out the means 


nature makes uſe of for its ſupport ; by 
which enquiry we ſhall-find, that the 


things neceſſary thereto are meat, drink, 
and air; and firſt of 


AIR, OR ATMOSPHERE. 


SECTION II. 
The air or atmoſphere, ſhould be ſo 


far pure, as not to be loaded with 
effluvia 


— 
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„„ 
effluvia noxious or hurtful to health. 
It is alſo neceſſary that it ſnould be of 


a proper medium between heat and 


cold, adapted to our habit; as a little 
too much heat or cold, will bring on 
firſt prediſpoſition, which by being con- 
tinued and increaſed, diſeaſe will follow. 
Whenever this happens to be the caſe, 
the cure is to be perſormed by making 
uſe of, or removing to ſuch an air as 


is of a contrary nature, till a proper 


medium is found. If the diſeaſe has 
been brought on by too much heat, 
the diſeaſe will be ſtenic, and will require 
a cooler air to increaſe the oxygen. . 
On the contrary, if it was brought on 
by too cold an. air, the diſeaſe will be 
aſtenic, and require a warmer for its 
cure. But care ſhould be taken that 
theſe removals from hot to cold, or on 
the contrary cold to hot, ſhould not be 
ſudden or extreme, but by gentle de- 
grees till health is attained, 


Nothing is better adapted for the re- 
moval 


( 67 ) 

moval of chronic or aſtenic diſeaſes, 
than a proper and pure air ; which 
either alone or conjoined with proper 
exerciſe, will greatly contribute to a 
cure. Heat ſtimulates, and cold debi- 
litates; but a moderate and pure air 
gives and preſerves health. 


Thus, health conſiſts in an eaſy, 


pleaſant, and exact uſe of all the functi- 


ons of the animal frame, and is ſup- 
ported and made to continue by a 


pure atmoſphere, with a quit mixture 


of heat and cold, adjuſted to the habit : 
a little too much of either, will bring 
on prediſpoſition, and then diſeaſe. 


Prediſpoſition is the middle ſlate be- 
tween perfect health and diſeaſe; for it 


{ſeldom follows that the former, imme- 
diately, alters to the latter. The know- 


ledge of prediſpoſition to diſeaſe is of 


great importance, by enabling the phy- 
ſician to prevent or cure the diſeaſe 
which was likely to follow it. General 


diſeaſes 


4 
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diſeaſes are always preceded by pre- 
diſpoſitions ; therefore, when a phyſi - 
cian is conſulted during the prediſpo- 
ſition, that diſeaſe may often be re- 
moved with little difficulty; whereas 
was it ſuffered to continue and increaſe 
till it becomes a diſeaſe, it may be at- 
tended with danger. 8 


When the cure is undertaken, the 
tranſition ſhould be by gentle and flow 
degrees; for the more intenfe the cold 
is, the greater is the accumulation of 
irritability. Aſter the fibre has been 
expoſed for ſome time to a great de- 
gree of cold, its irritability is increaſed 
to ſuch a degree, that the molt trifling 
degree of heat produces the moſt vio- 
lent effects. It. is by the gradual ap- 
plication of the heat, that frozen limbs 
can be recovered, and it is always ne- 
ceſſary to begin by rubbing them with 
ſnow ; without this, the fibre will be 
exhauſted and become gangrenous.— 


During the winter, by the abſence of 
the 


( & ) 
the ſtimulus of heat, and in part light, 
plants and many animals become tor- 
pid ; the organs of circulation and nu- 
trition perform their functions with 
languor, and life itſelf appears ſuſpend- 
ed; in conſequence of the diminiſhed 
action of this ſtimulus, the irritabi- 
lity accumulates, and manifeſts itſelf, at 
the return of ſpring, when the leaſt 
degree of it then produces the moſt 
violent effetts upon the fibres thus de- 
licately irritable. Animals, which had 
concealed themſelves under ground, 
venture forth from their ſubterraneous 
retreats; plants put forth their leaves 
and flowers; and man himſelf is ſenſi- 
ble of the ſtimulus of heat in the gales 
of ſpring; his fibres having been render- 
ed more irritable by the winter's cold. 
Vegetation is much more vigorous in 
ſpring-time than during the reſt of the 
year; it diminiſhes during the ſummer 
in proportion as its irritability, which 
was accumulated during the winter, 
is diminiſhed by the action of heat 
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and light ; and, ys, is exhauſted i in 
autumn. 


ow 


Naturaliſts have long obſerved the 
influence of light on vegetation; and 
that the colour of herbs is pale or deep, 
in proportion as they are lefs or more. 
expoled to the rays, of the ſun; and 
that ſuch as grow in the ſhade are of 
a paler colour ; and herbs growing. 
under ſtones are quite ſoft, agueous, 
and inſipid. Gardeners have taken the 
advantage of this circumſtance to ſup- 
ply our tables with white and tender 
herbs and plants; for they bind up their 
leaves, ſo cloſely together, that the ex- 
terior defend the interior from the con- 


_ tat of the light. 


When we want to alter the tempera- 
ture of the air on account of health, 
it muſt be done, as has been already 
obſerved, by {low degrees; becauſe as 
the irritability of the fibre accumulates 


by the abſtraction of heat, a very ſmall 
ſtimulus 


(9 


ſtimulus then applied is ſufficient en- 


tirely to yy or r deſtroy 1 It. 


The conſtitution, by flow degrees, 
may be brought from a very cold cli- 
mate to live in a hot one; for when it 
is done in a gentle manner, it will aſſi- 
mulate itſelf to the climate, which will 
become habit ; for the irritable fibre is 
in a ratio compounded of the degree 
of its irritability, and the tone of the 
ſtimulus. 


It is obſerved, that animals may be 
habituated to enjoy health in an air, 
heated, according to Farenheit's ther- 
mometer, from go® to 100: hence the 
medium moſt agreeable and healthy, 
ſeems to be about 65®, the difference 
between the two extremes; - and about 
30 or 40? the greateſt number of de- 
grees that the human frame will bear 
a quick tranſition of without danger. 


Dr. Cullen tells us, that the natural 
K 2 tem- 


iy 

temperature of the human body is g8 

| degrees; and that every degree of 
temperature leſs than that, may be 
conſidered as cold, with reſpett to the 
human body; and in proportion to its 
degree, will have a tendency to diminiſh 
the temperature of the body. But as 
the living human body has in itſelf a 
power of generating heat, ſo it can 
ſuſtain its own proper heat to the de- 
gree above mentioned, though ſur- 
rounded by air or other bodies of lower 
temperature; and, ſays he, it appears, 
from obſervation, that in this climate, 
air, or other bodies applied to the 
living man do not diminiſh the tem- 

- perature of his body, unleſs the tem- 
perature of the bodies applied be below 
62 degrees. From hence it appears, 
that the abſolute power of cold in this 
climate, does not act upon the living 
body, unleſs the cold applied be below 
the degree juſt mentioned. 


From the above obſervation of the 
great 
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great Cullen, it may be obſerved that 62 


degrees; according to Farenheit's ther- 
mometer, appear to be the moſt proper 
for health; therefore, if we remove a 
patient from a colder, to a warmer 
temperature, on account of health, it 
ſhould be to-ſuch an one that the tem- 


perature ſhould exceed 62 degrees ; or, 


if we. want to make a removal from 
one that 1s too hot to a colder, it ſhould 
be to one of a lower, temperature than 
62. This rule will alſo hold good to 
regulate the temperature of the air 


with regard to ſuch diſeaſes as require 


a leſs or greater degree of heat, or 
cold, 


Having finiſhed my obſervations on 
air, which, if properly attended to, 
will generally relieve chronic diſeaſes, 


and be a great means to preſerve health, 


J ſhall now w proceed to thoſe, 


ON 
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ON FOOD AND” DRINK: 


SECTION _— | 


As I began this Efſay on Life, at 
the moment a child was born, and when 
the animal life commenced, ſo I pur- 
poſe to begin my obſervations on ſuch 
food as 1s moſt proper for a child; and 
then proceed to what is ſtronger, and 
contains more ſtimuli. The mother's 

milk is moſt natural, and beſt adapted 
to young children. Before the child is 
weaned, he ſhould be uſed, as much as 
poſlible, to other food; ſuch as, gruel 
made with rice, or oatmeal mixed with 
milk; panada, that is, bread and water 
boiled to a conſiſtence, potatoes, bread 
pudding, &c.; and, as he gets ſtronger, 
he may be uſed to fiſh, and animal food 
of eaſy digeſtion. 


The higheſt ſtate of debility, or aſte- 
nic diatheſis, requires a greater circum- 


ſpection 


| „ 
ſpection with regard to food, than 
healthy young children. This is brought 
on by ſtarving, the want of food, or the 
abſence of the ſtimulus of meat and 
drink. This diſeaſe is to be removed 
by food, both liquid and ſolid; if it has 
been carried to a great degree, great 
caution is required in adminiſtering 
them; as there are many inſtances of 
perſons, who, not having eaten any 
thing for many days, have been intoxi- 
cated and killed, in conſequence of 
ſwallowing, with great greedineſs, two 
or three cups of broth ; the irritability 
of the ſyſtem being ſo much increaſed 
by the abſtrattion of the ſtimulus of 
nutriment. The cure ſhould be begun 
by giving the moſt diffuſive ſtimulants 
in very {mall doſes, to be repeated of- 
ten: At firſt, it will be proper to give 
a ſmall ſpoonful of warm wine and 
water, with two or three drops of tint. 
oþ1), to be repeated every quarter of an 
hour, for two or three doſes; after 
which a ſpoonful of warm broth: theſe 
; to 


CS) | 
to be given occaſionally, till the diffe- 
rent veſſels of the body have received 
ſome ſtimuli and ſupport, to enable 
them to perſorm their functions: after 
this, food of greater nouriſhment, and 
ſuch as ſtimulates more, may be admi- 
niſtered, till he recovers to the, former 
ſtate of health which he had mn this 
accident. 


A very ſmall quantity of the com- 
mon ſtimulus (nutriment) is required 
to ſupply the daily loſſes; the greateſt 
portion is employed in depriving the 
ſtomach, and of courſe the whole ſy- 
ſtem, of its irritability: hence, all ani- 
mals are more irritable before than after 
food. Hunger, in the leaſt degree, 
is cauſed by the accumulated irritabt- 
lity in the dyſtem. The gaſtric juice, 
atting upon the fibres of the ſtomach, 


it becomes more irritable, and pro- 
duces the ſenſation of hunger. It is 
poſſible to do almoſt wholly without 
nutriment, by applying ſome other ſti- 

mulus 


: \ ; 


(M9 
mulus to the ſtomach, as opium, alco- 
hol, coffee, tea, &c. by theſe means 
exhauſting the accumulated irritability. 
It frequently happens in the Eaſt-In- 
dies, that when the crop of rice fails, 
there are millions of men who ſupport 
themſelves by a ſmall quantity of opt- 


Having now explained the powers 
of the atmoſphere, of heat, cold, meat, 
and drink, in ſupport of life, and 
health; I come now to explain the 
economy of the human ſyſtem, eſtab- 
liſhed by nature for that purpoſe. 


OF DIGESTION 


AND THE 


CIRCULATION of the BLOOD. 


SECTION iv. 


Both the pain of hunger and the 
pleaſure of gratifying the appetite, ex- 
cite us to the performance of an action 


L ab- 


(78) 
abſolutely neceſſary for our fupport, 
vz. the taking in a due portion of ali- 
ment, in order to counterbalance the 
waſte of the body by inſenſible perſpi- 
ration, and other evacuations, Hence 
we are ſolicited to take food, both 
from the ſenſe of pain from hunger, 
and the pleaſure received by the taſte. 
Appetite is brought on by the ſtrong + 
contractions of the fibres of the ſto- 
mach, and the excretion of gaſtric 
juice, which irritates the coats of the 
ſtomach, and produces hunger. After 
meat and drink are taken into the 
ſtomach, they there meet the gaſtric 
Juice; which meeting the vital air car- 
ried into the ſtomach with the food, 
brings on a flow combuſtion in the con- 
tents of the ſtomach, by which opera- 
tion they are heated and diſſolved. 


This combuſtion, brought on be- 
tween the gaſtric juice and the vital air 
carried into the ſtomach with the food, 
ſeems to be the means by which digel- 

tion 
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tion is carried on. As the combuſtion 
takes place on the outſide of the food 
only, that part, as ſoon as it is digeſted, 
is puſhed out at the pylorus. Hence 
the gaſtric juice comes in conſtant con- 
tact with the remainder of the food 
and vital air ; and thus it continues till 
all the food in the ſtomach 1s digeſted. 


Mr. Hunter has obſerved the follow- 
ing remarkable circumſtance concern- 
ing digeſtion, vz. That no part of a 
living animal can undergo the opera- 
tion of digeſtion ſo long as the vital 
principle remains in it; but when that 
is gone, the digeſtive materials will di- 
geſt even the ſtomach itſelf. © Hence 
it is, ſays he, that we find animals of 
various kinds living in the ſtomach, or 
even hatched and bred there ; but the 
moment that any of theſe loſe the living 
principle, they become ſubject to the 
digeſtive powers of the ſtomach. If it 
were poſhble, for example, for a man's 
hand to be introduced into the ſtomach 
L 2 of 
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of a living animal, and kept there for 
fome conſiderable time, it would be 
found that the diſſolvent powers of 
the ſtomach could have no effect upon 
it; but, if the ſame hand, were ſepara- 
ted from the body, and introduced into 
the ſame ſtomach, we ſhould then find, 


that the ſtomach would immediately 


act upon it. Indeed, if this was not the 
caſe, we ſhould find that the ſtomach 
itſelf ought to have been made of in- 
digeſtible materials; for, if the living 
principle was not capable of preſerving 
animal ſubſtances from undergoing that 
proceſs, the ſtomach itſelf would be 


digeſted. But we find, on the contrary, 


that the ſtomach which at one inſtant, 
that is, while poſſeſſed of the living 
principle, was capable of reſiſting the 
digeſtive powers, which it contained; 
the next moment, viz. when deprived 
of the living principle, is itſelf capable 
of being digeſted, either by the digeſtive 
powers of other ſtomachs, or by the 
remains 


(>) 
remains of that power which it had of 
digeſting other things. 


When bodies, ſays he, are opened 
aſter death, a conſiderable aperture 1s 
frequently found at the greateſt extre- 
mity of the ſtomach. In theſe caſes, the 
contents of the ſtomach are generally 
found looſe in the cavity of the abdo- 
men, about the ſpleen and diaphragm. 
In many ſubjects, this digeſtive power 
extends much farther than through the 
ſtomach, | I have often found, that, 
after it had diſſolved the ſtomach at the 
uſual place, the contents of the ſtomach 


had come into contact with the ſpleen 


and diaphragm, had partly diſſolved the 


adjacent fide of the ſpleen, and had 


diſſolved the ſtomach quite through ; 
ſo that the contents of the ſtomach 
were found in the cavity of the thorax, 


and had even affected the lungs in a 
{mall degree.” | 


Does not this difference of the power 
| of 
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of reſiſting digeſtion, proceed from the 
different quantity of caloric, that is 
contained in one and the other. The 
vital heat in a living man is about 98 
of Farenheit's thermometer, and the 
heat of the dead fleſh about the heat 
of the atmoſphere. The moſt proper 
heat to carry on fermentation is be- 
tween 66 and 7g, which is at leaft 23 
degrees leſs than the heat of the body 
of a living man: perhaps this digeſtive 

heat may not have power ſufficient to 
overcome the living principle, though 
fully ſufficient to digeſt dead fleſh. 


With reſpe& to the muſcular coats 
of the ſtomach, they ſeem to act in the 
following manner : The fibres of theſe 
are partly longitudinal, and partly ob- 
lique, approaching to circular; as the 
food 1s taken in, the former 1s con- 
tracted and ſhortened, by which they 
raiſe the under part of the ſtomach, 
which is unfixed, upwards.—As digeſ- 
tion goes on, and the ſood is converted 

mto 
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into a more fluid form, this operation 
leſſens the diſtending weight of the food 
downward; and it 1s thereby more 
collected in the under part of the ſto- 
mach, which gives a preſſure in the 
lateral way, and throws the other fibres 
into contraction, by which the ſides of 
the ſlomach are ſqueezed together; and 
therefore perform the office of throw- 
ing out by the pylorus, the remaining 
part of the alimentary matten 


The aliments being thus driven into 
the duodenum, there meet the influent 
bile and pancreatic juice, which aſſiſt to 
complete digeſtion, by adding theſe 
ſolvents to the food already partly di- 
gelted; they are then by the periſtaltic 
motion of the inteſtines propelled for- 
ward along the inteſtinal tube“. 


8 
** * 2 1 — = — — Ae. 


* The periſtaltic or vermicular motion of the inteſtines 
is carried on in the following manner: They have two 
muſcular coats, in the ſame manner as has been deſcribed 
in the ſtomach ; the external one has longitudinal fibres, 
and the internal oblique or nearly circular, downward. 
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In this manner the alimentary pulp 


is formed into a froth, and enters the 
jejunum and illium or ſmall inteſtines, 


from which the nutritious and volatile 
parts of the digeſted food, enter the 
lacteals in the form of an elaſtic gas, 
and then conveyed to the receptaculum 
chyli, or thoracic duct, which is a cyſt 
formed for receiving the chyle from the 
inteſtines, and alſo the lymph from all 
parts of the body: in this cyſt they are 


_ depoſited, and from thence ſent into 


the blood, juſt before it enters the heart. 
The uſe of the chyle is allowed by all 
to give ſtimulus and nouriſhment to the 


ſyſtem. 
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When the digeſted food is ſent into the guts, from the 
ſtomach, it is a warm frothy ſubſtance ; from which ariſes 
a ſteam, which keeps the ſmall guts diſtended ; from this 
action, a oblique circular fibres are diſtended and the 
longitudinals ſhortened ; till, by this irritation, the muſ- 
cular fibres contraR, and force the contents of the guts 
downwards, the uppermoſt firſt, then the next, till they 
thus go through the whole length of the inteſtinal canal : 
after this contraction, they are again diſtended, when the 
fibres react, and cauſe the vermicular motion downwards 
as before. 
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yſtem. The lymph is ſecreted from 
all parts of the body, and carried into 
the thoracic duct, from which it enters 
Ihe blood at the leſt ſubelavian vein, 


together with the chyle, and is con- 


veyed to the vena cava, and from thence 
to the right auricle and ventricle of the 
heart; from thence into the pulmonary 
artery, by the branches of which it is 
diſtributed, from larger into ſmaller 
veſſels, till it enters the interlobular 


ſubſtance, which ſurrounds the ramifi- 
cations of the bronchiæ and blood vel. 
ſels, from whence the carbonic air is 

diſcharged ; when this happens, a va- * 


cuum 1s formed, and the atmoſphere by 
its preſſure, is forced through the bron- 


chia into the lobules of the lungs, and 
from thence into the cells and veſicles 
and from thence into the interlobular 


ſubſtance, till it meets the exhalent ar- 
teries which open into them. The vital 
air here enters the blood, and mixes 
with the chyle and lymph, which have 
Juſt entered the lungs ; hence a com- 
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buſtion and decompoſition of the vital 
air comes on, whereby heat and redneſs 
are given to the blood“. This combul- 
tion between the vital air and the aert- 
form chyle in the lungs, is brought on 
after the ſame manner, as we ſee per- 

formed between the vital and inflam- 
mable air, in that curious experiment 
mentioned in the former Eſſay; thus, 
che vital air is decompoſed and diſſolved 
into water and caloric; the caloric 


giving heat, and the water nutriment to 
the blood. 


To prove that the oxygen, which is 
admitted into the blood at the lungs, 
gives heat and colour to the blood, I 
ſhall relate two or three experiments 

made by the ſagacious Dr. Gzrtanner. 
5 Firſt, 


a — — | _ 


That oxygen or vital air gives a redneſs to the blood, 
is confirmed, by the redneſs given to meat, by ſaltpetre; 
which is a ſalt full of oxygen, and the only ſalt contain · 
ing oxygen, that will give a redneſs to meat. 


6 
Firſt, Six ounces of black blood, ta- 
ken from the jugular vein of a ſheep, 
_ were introduced into a veſſel filled with 
oxygen air, and in an inſtant, the blood 
aſſumed a vermilion colour ; the ther- 


mometer within the veſſel roſe ſeveral 


degrees, but ſunk again immediately. — 
The mercury in which the veſſel was 


placed roſe from ſix to eight lines; when 


the experiment was finiſhed, the blood 
was increaſed a little in weight ; but 
though I am certain of this increaſe of 
weight, from repeated experiments, I 


cannot, exactly aſcertain how much it 


was; becauſe the inftruments I made uſe 
of for this purpoſe, were not ſufficiently 
exact for ſo delicate an experiment. 


From the above experiment it may 
be obſerved, that during reſpiration, the 
oxygen abſorbed into the blood by the 
lungs, gives it a vermilion colour, with 
an addition of weight; and that during 
the abſorption, heat was produced: this 
Vas proved by the moſt exact inſtru- 
M 2 ment, 
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ment, the thermometer, and was, alſo 
confſimed, by the expanſion of the mer- 
cury, in which the veſſel was placed. 


Second, The jugular vein of a ſheep 
Was opened, and the blood which flowed 
from it was received in a glaſs bottle, 
filled with oxygen air ; the bottle when 
half full was cloſed. The blood which 
it contained, immediately. aſſum ed a 
vermilion colour, became fluid, and 
coagulated but ſlowly, into a reddiſh 
and thick maſs, without any ſeparation 
of ſerum.— This experiment is a con- 
firmation of the firſt. 


Third, A conſiderable quantity of 
pure oxygen air, was injected into the 
Jugular vein of a dog; the animal raiſed 
moll terrible cries, breathed very quick, 
and with the utmoſt difficulty; by lit- 
tle and I ttle his limbs became hard and 
ſtiff; he fell aſleep, and died in leſs than 
three minutes; upon opening the tho- 


rax and pericordium, the heart was 
found 


(%') 
found more irritable than ordinary, and 
its alternate contratiions and dilatations 
continued upwards of an hour, The 
right auricle of the heart was of a ver- 
milion colour, and it contained, as well 
as. the right ventricle, a great quantity 
of blood of a bright vermilion colour, | 
frothy, and not coagulated. The blood 18 
contained in the left ventricle, in the ö 
aorta, and the arteries, was of a roſe co- 
lour, and was mixed with bubbles of 
air; all the muſcles were more irritable 6] 
than ordinary ; after the blood con- 8 
tained in the heart and veins was diſ- 
charged, the irritability of the heart and 
muſcles ſenſibly diminiſhed. | 


— — —— — —_ 
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This experiment proves molt deci- 
ſively, that the vermilion colour which A 
the blood aſſumes in paſling through 
the lungs, proceeds from the combina- 
tion of oxygen, with the blood; that 
the livid colour of the venous blood, in 
the right auricle and ventricle of the 

heart was changed to vermilion. That 
this | 


5 
this experiment is a direct proof that 
the oxygen is the principle of irritabi- 
lity ; for by ſurcharging the blood with 
oxygen, the irritability of the blood was 
conſiderably increaſed. It may alſo be 
obſerved that the ſurcharge of oxygen 
had the ſame effect on the dog, as the 
cold has on a perſon who is frozen to 
death; it firſt occaſioned ſtiffneſs in the 
muſcles, then ſleep, then death. The 
bubble of air ſhews us, that a combuſ- 
tion was cauſed by it. 


Fourth, A ſmall glaſs tube was filled 
with arterial blood of a bright vermi- 
lion colour, it was ſealed hermetrically, 
and expoſed to light. The blood 
changed its colour by degrees, and in 


fix days became as black as venous 
blood. 


The ſame experiment was repeated, 
with this difference only, that the tube 
was expoſed to heat, and not to light; 
the blood became black in a ſhorter 

| time. 


CF i 
time. So far then have I deſcribed the 
digeſtion of the food, and the manner 
in which the oxygen is tranſmitted to 
the blood, when a combuſtion and ex- 
panſion are produced by the power of 
which the blood is ſent to the heart and 
lungs; alſo the manner the oxygen is 
there tranſmitted into the blood, when 
a combuſtion and an expanſion are 
formed by the power of which the 
blood is ſent into the heart. | 


Before we point out the method na- 
ture makes uſe of for the circulation, it 
will be firſt proper to examine the make. 
and uſe of the heart, and what part of 
that operation belongs to it. 


The power of the circulation of the 
blood has been generally, and almoſt 
totally, attributed to the power of the 
heart. A great and moſt celebrated 
anatomiſt, in deſcribing the uſes of the 
heart, tells us, © That the heart, and 
the parts belonging to it, are the prin- 

"+ an 
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eipal inſtruments of the circulation of 
the blood. The two ventricles, ſays 
he, ought to be conſidered as two ſy- 
ringes, ſo cloſely joined together as to 
make but one body, and furniſhed with 
ſuckers, placed in contrary directions 
0 to each other; ſo that by drawing one 
of them, a fluid is let in, and forced 

out again by the COP FULTON 


The compariſon between the ven- 
> tricles of the heart, and two ſyringes 
joined together, may be juſt; as we 
know, that the two ventrieles of the 
j heart have as much power to ſuck the 
blood, as a ſyringe has to draw in wa- 
ter; but we want to be informed, what 
are the powers that force the blood into 
the heart. We know, that by drawing 
up the piſton of a ſyringe, a vacuum 1s 
made in the barrel of the ſyringe, and 
then the preſſure of the atmoſphere 
forces the water into that vacuum ; but 


what 
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| What the power is, which cauſes the 
ventricles of the heart to act, he has not 
deſcribed any farther than that the 
blood is puſhed out of the heart by the 
contraction of the venticles, Which is 
called the ſ/y/tole, and puſhed into it b7 
the auricles which is called the diaſtole. 
Whilſt the powers of nature were ſup- . 
poſed to be performed by ſolids, this, 
perhaps might be the beſt account given 
of the powers of the heart and the part 
it takes in the circulation of the blood; 

but, by the late exact and curious ex- 
periments in the new chemiſtry, mate · 
rial bodies have been analyzed to their 
firſt principles, and have ſhewn us that 
the firſt principles 'in nature, are the 
moſt ſubtile, active, and fluid; and that 
_ theſe firſt Principles are two in number, 
Heat and Cold; and that by adding 
heat to any body, you expand that 


body, and rt its internal . in mo- 
tion. 3 . | 
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I ſhall therefore enquire, what power 
the heart has, according to theſe prin- 
ciples, in the circulation of the blood; 
from whence 1t proceeds ; and how it 


acts. | | EN 4: 


. The heart is a muſcular body, ac- 
companied by two appendices called 


auricles, and by large blood veſſels; 


it is hollow within, and divided by a 
ſeptum into two cavities called ventri- 
cles; one of which 1s thick and ſolid ; 
the other thinner and ſofter, This lat- 
ter is generally termed the right ven- 
tricle, the other the left ventricle. Each 
ventricle opens at the baſis by two 
orifices; one of which anſwers to the 
auricles, the other to the mouth of a 
large artery; one of them may be called 
the auricular oriſice, and the other the 
arterial oriſice. The Tight ventricle 
opens into the right auricle, and into 
the trunk of the pulmonary artery; the 
left into the left auricle, and into- the 
great trunk of the aorta, 


The 
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The fleſhy or muſcular fibres, of 
which the heart is made up, are diſpoſed 
in a very fingular manner; being either 
bent into arches, or folded into angles. 
The fibres which are folded into angles 
are larger than thoſe which are only 
bent into arches. The middle of theſe 
arches, and the angles of the folds, are 
turned toward the apex of the heart, 
and the extremities of the fibres to- 
wards the baſis. Theſe fibres differ 
not only in length, but in their direc- 
tions, which are very oblique in all; but 
much more ſo in the long and folded 
fibres, than in the ſhort ones, which are 
fingly bent. The longeſt of theſe fibres 

form the moſt external ſtratum on the 
convex fide of the heart, and partly the 
moſt internal on the concave fide; the 
middle of theſe angles meeting oblique- 
ly and ſucceſſively to form the apex. 
The fibres ſituated within theſe long 
ones grow gradually ſhorter and ſtraiter 
all the way to the baſis of the heart, 
where they are very ſhort, and very 
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little incurvated. By this diſpoſition, 
the ſides of the ventricles are very thin 
near the apex of the heart, and very 
thick towards the baſis, Each ventri- 
cle is compoſed of its proper diſtin 
fibres; but the left ventricle has many 
more than the right, its ſubſtance being 
conſiderably thicker. Where the two 
ventricles are joined, they form an 


impervious ſeptum, which belongs ex- 
actly to both. 


There is this, likewiſe, peculiar to 


the left ventricle, that the fibres which 


form the innermoſt ſtratum of its con- 
cave ſide, form the outermoſt ſtratum 
of the whole convex fide of the heart, 
which conſequently is common to both 
ventricles. 


From the above anatomical deſcrip- 
tion of the heart, we find it to be made 


up of two bags contained in a third, 


and that it acts in the ſame manner as 
other muſcles ; therefore, to know the 
power 


1 
power of the heart, it will be proper to 


examine the nature of muſcles, and. 
Bow they act, 


OF A MUSCLE. 


In every LY and vegetable fibre, 
even in hair, feathers, membranes, the 
cellular texture, and in the humid fibre; 
in ſhort, in animal and vegetable gluten, 
there is a contractile or elaſtic power, 
which preſerves the fibre in the natural 
ſtate, preventing it from being too 
much extended, and reſtoring it again 
to its proper dimenſions, when the 
ſtretching power is removed: this pow- 
er never ceaſes endeavouring to bring 
the elementary particles into the cloſeſt 
contact, that the mechaniſm of the part 
can admit. It is the nature of this 
power, to act continually by gentle but 
uninterrupted efforts. 


Every muſcle is compoſed of long 
ſoft threads or fibres, ſomewhat elaſtic, 


Or 


[9-1 7 

or extenſible, and almoſt conſtantly dif. 
poſed parallel to each other; and theſe 
being ſurrounded with a good deal of 
cellular ſubſtance, are by that faſtened 
together into little bundles, which are 
again tied together into larger bundles; 
and between theſe, we conſtantly per- 
ceive menbranous partitions, and ſtripes 
of the cellular ſubſtance, removing them 
farther from each other ; till at laſt a 
number of them combmed together, are 
ſurrounded with a more thin and denſe 
cellular membrane, continuous withthat 
of their partitions; and this being again 
furrounded by a thicker plate of the 
cellular ſubſtance, parts the whole bun- 
dles from the adjacent fleſh, and gives 
it the denomination of a /ingle or entire 
muſcle, The generality of the muſcles 
have other fibres fixed to them ; but 
theſe are condenſed into a more ſlender, 
hard, and ſhining ſubſtance of a ſilver 
colour, which has the name tendon. 


The natural action of the muſcles is 


contraction; 
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contraction; this is occaſioned by a ſti- 
mulus on the nerves; and as the nerves 


are diſtributed to every part of the 
muſcle, ſo a ſtimulus to any part of the 
muſcle, will cauſe a contraction. 


The nerves enter the muſcles, in a 
way ſomewhat ſimilar with that of the 


arteries and veins; are divided into 


branches; but it is impoſſible to trace 
them a great way among the fleſhy fi- 
bres, for they at length depoſit their 
harder covering, and become ſoft, and 


diſappear before they can be traced to 


their terminations, Thus, a ſtimulus 
applied to a muſcle, will make it con- 
tract involuntarily ; by this action a 
part of the nervous fluid, which the 
muſcle contained, will be expended ; 
but that expence will be ſoon repaired 
by more of the nervous fluid ſent thither 
for that purpoſe, by the vis medicatrex 


nature, when that muſcle will be again 


ready for action as before. In this 
manner the involuntary motions of the 
body 


— U 
— — — > — 
4 Ce PO UA ATA aa <A EI SE EI 
PE 


). 
body are carried on. This power of 
involuntary contraction, may be called 
vis infita, and will remain in a muſcle 
after it is ſeparated from the body, 


which will contract by every repeated 


ſtimulus, till the nervous Aud! 18 a, e 
extrauſted. | 


x a : * 


2 the beate is a fide! and having 
3 how 'muſcular motion is 
performed, we ſhall 'be able to explain 
what part the heart performs in the 
circulation of the blood. By the above 
inquiries, we obſerve that the power of 
the heart in common with other muſ⸗ 
cles; has only the capacity of contrac- 
tion, which proceeds from the'elaſtic 
force of the fibres; and that this con- 
traction is brought on by ſtimulus; and 
that during contraction, a part of the 
nervous power is waſted, which muſt 
be again renewed. from the brain, or 
elſe the vis inſita will leſſen K time 
it tac, and ſoon ceaſe, 9 


a 
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Having deſcribed the power of the 
heart, we ſhall now proceed to relate 
the manner in which the circulation of 
the blood is carried on ; which narra- 
tive was brought on from the taking 
the food into the ſtomach, to meeting 
of the chyle and oxygen in the lungs ; 
from which mixture it has been ob- 
ſerved, a combuſtion comes on, which 
produces an expanſion, heat and colour 
to the blood. 


Hence by this expanſion, the blood 
is forced into the left auricle and ven- 
tricle of the heart, and continues to 
flow till it has filled the heart to ſuch a 
degree, as by its ſtimulus it compels the 
fibres thereof to react and to contract, 
and thereby to force it into the aorta, 
which muſcular coat reacts on the blood 
in the ſame manner as the heart; thus 
the wave is carried on from arterty to 
artery, till it arrives at the ſurface of the 
body, and terminates in the exhalants, 
appropriated for diſcharging carbonic 

a O | fluid, 
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fluid, which is continually paſſing off 
by inſenſible perſpiration, when the per- 
ſon is in health. Here they meet the 
capillary veins, with which they form 
a kind of net work on the ſurface, with 
the arteries ; when the remaining pow- 
er of the blood, and the coats of the veſ- 
ſels, together with the preſſure of the 
atmoſphere, force the arterial blood 
into the veins, and from thele, into 
thole that are larger and larger, till it 
arrives at the vena cava, and from 
thence to the heart ; after which 1t goes 
on the ſame rounds as have been already 


deſcribed. 


From what has been obſerved, we 
may 1nfer the following axioms : Firſt, 
That for an animal to enjoy perfect 
health, he muſt be ſurrounded with an 
atmoſphere of a proper temperature; 
that is, it muſt neither be too hot, nor- 
too cold; too dry, or too moilt ; and 
free from noxious effluvia. Some ani- 
mals require a different temperature 

from 


("1 


from others ; nay, it is obſerved, that 
ſome men or women require to be ſur- 


rounded with air of a different tempera- 


ture according to their habit ; for the 
habit of one perſon, may differ from 
that of another ; indeed, the habit of 
the ſame perſon will differ at different 
times ; hence a perſon in too cool an 
atmoſphere, ſhould be removed to one 
that is warmer, or vice verſa from warm 
to cool. 


2. Beſides being placed in a proper 
atmoſphere, after a time, a due degree 
of nouriſhment of meat and drink, will 
be required ; the ſtimulus of which 
muſt be neither too much or too little : 

if it be too little, diſeaſes of debility 
vill follow; if the quantity is too large, 
it will fill the conſtitution too much, 
and bring on a ſtenic diatheſis. But if 
all theſe things are juſtly proportioned 
to the habit, good health will be the 
conſequence, and the perſon will be 
able to enjoy all the functions with 

pleaſure. 
O 2 ESSAY 
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ESSAY III. 


ON DISEASES. 


SECTION I. 


In the former Eſſays, I treated on life, 
as it was brought on, at a child's firſt 
entrance into the world ; after that, in 
what manner life was carried on and 
ſupported ; and the requiſites neceſſa- 
ry for its preſervation. In this Eſſay, 
I ſhall endeavour to trace out the diſ- 
eaſes attending the human frame, to- 
gether with their cauſes and cure. 
From which enquiry, we ſhall find 
that they are brought on and cured by 
the ſame powers, which brought life 
to the child, and ſupported health 
_ afterwards, vz. by the atmoſphere, 
containing heat, cold and moiſture, to- 
gether with nounſhment of meat and 
drink. We ſhall alſo find, that all diſ- 
eaſes, both of animals and vegetables, 
may 
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may be formed into two claſſes only, 
21z. Heat and Cold: as this may ſeem 
paradoxical to thoſe who have not re- 
flected on the ſubject, it is nevertheleſs 
true, and will appear by convincing. 
proofs, in the following Eſſay. 


Thus, we may obſerve, that the ir- 
ritable or contractile fibre, when ſepa- 
rated from the animal or plant, pre- 
ſerves its irritability for ſome time, and 
continues to contract, upon the appli- 
cation of ſtimuli. It alſo retains this 
property, when cut into ſmall pieces; 
each piece continues, for a certain time 
afterwards, to contract; which proves 
that the ſmalleſt portion of fibre poſ- 
ſeſſes its own peculiar irritability, in- 
dependent of other portions. The 
fluids in animals and vegetables are en- 
dued alſo with this property, as well 
as the ſolids. Their irritability con- 
ſiſts in their coagubility, which is ſub- 
ject to the ſame laws as the irritability 
of the fibre: this, ſays Dr. Girtanner, 

IS 
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is a new diſcovery; and it forms the 
baſis of many important truths. The 
degree of irritability of both ſolids and 
fluids is conſtantly changing; it varies 
according to the age and habit of the 
ſame animal and the ſame plant. It is 
encreaſed by the abſence of the com- 
mon and habitual ſtimuli, and is weak- 
ened by the too frequent application of 
the ſame ſtimulus. or by the application 
of a ſtimulus too powerful. We may 
diſtinguiſh three different ſtates of the 
irritable fibre, or three different de- 
grees of irritability of which it 1s ſuſcep- 
tible, | 


1ſt, The fate of health, which is pe- 
culiar to each individual, and which 
may be called the tone of the fibre. 


2d. The ftate of accumulation, pro- 
duced by the abſence of the habitual 


ſtimuli. 


3d. The 
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3d. The fate of eæhauſtion, produced 


by too powerful operation of ſtimuli. - 


The ſtate of health, or the tone of the 
fibre, conſiſts in a certain quantity of 
the irritable principle neceſſary to its 
preſervation: to maintain this ſtate, the 
action of the ſtimulus muſt be ſtrong 
enough to carry off from the fibre the 
ſurplus of this irritable principle, which 
the lungs and the circulation of the 
fluids are conſtantly ſupplying. For 
this, a certain equilibrium 1s neceſlary, 
between the ſtimuli applied, and the ir- 
ritability of the fibre: in fine, that the 
ſum of all the ſtimuli acting upon it, 
may always be nearly equal; powerful 
enough to carry off from the fibre, the 
exceſs of its irritability, and not ſo 
ſtrong as to carry off more than this 
exceſs. It is in this equilibrium be- 
tween the acting ſtimuli, and the irrita- 
bility furniſhed by the lungs and the 
circulation, that the health or the tone 
of the fibre conſiſts, When the ſum 

of 
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of the ſtimuli acting upon the fibre, is 
not great enough to carry off all its ex- 
ceſs of irritability, the irritable prin- 
ciple accumulates in the fibre; and then 
it is found in that ſlate which I call a 
ſtate of accumulation. When the irri- 
table principle accumulates in the fibre, 
its irritability is augmented, and the 
ſtimuli produce much ſtronger contrac- 
tions than when the fibre only retains 
its tone. When the ſum of the ſtimuli 
acting upon the fibre is too great, the 
fibre 1s deprived not only of the exceſs 
of its irritability, but alſo of ſome por- 
tion of the irritable principle neceſſary 
for the tone of the fibre; or, more pro- 
perly ſpeaking, the fibre loſes more ir- 
ritability than it receives, and of courſe 
in a ſhort time finds itſelf in a ſtate of 
exhauſtion ; and this will be either tem- 
porary or irreparable. 


In a ſtate of temporary exhauſtton, the 
fibre loſes its tone, and fails for want 
of irritability. The application of a 
ſtimulus, 
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ſtimulus, whilſt it is in this ſtate, will 
not make it contract. Provided the 
ſtimulus be not very ſtrong, it will pro- 
duce no effect at all; but, in a {ſhort 
time, the irritable principle will accu- 
mulate afreſh in the fibre, and then it 

will contract. It is only by little and 
little that the fibre recovers its irritabi- 
lity.— This truth, I dare venture to ſay, 
is as new as it is ſtriking : it unfolds a 
vaſt number of phenomena hitherto in- 
explicable. Let us obſerve, for exam- 
ple, the motion of the heart : the heart 
contracts from the ſtimulus of the blood, 
and impels the blood through the ar- 
teries; it then again dilates, and the 
blood enters. But the heart does not 
contract itſelf immediately upon the 
firſt impreſſion of the blood: Its irri- 
tability having been leſſened by the 
preceding contraction, it requires half 
or three quarters of a ſecond beſore 
the irritability of the heart ſhall have 
accumulated to ſuch a degree, that the 


new ſtimulus can act upon it. ” 
E Any 
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Any ſtimulus which is always preſent, 
and continually acting upon the fibre, 


produces no ſenſible effect, until the 
exhauſted irritability of the fibre ſhall 


have been accumulated / afreſh. The 


periodical motions in organized bodies 


depend on the alternate exhauſtion and 
accumulation of the irritability of the 
fibre. A total or irreparable exhauſtion 


of the fibre conſiſts in a total loſs of 


its irritability ; as in the caſe of gan- 


grene. The fibre changes its colour, 
becomes dark or black, and {ſubject to 
the laws of inorganic matter, and be- 


gins to decompoſe and putrefy. 


— 


A very powerful ſtimulus will in a 
very ſhort time reduce the fibre to this 
ſtate. 


Amongſt the known pofitzve ſtimuli, 
which produce the greateſt effects, are 
the ſtimuli of putrid fever, or the 
plague, and that of the mephitis or 
azotic gas, which exhales from burial 

| places, 
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places, wells, large veſſels of ſtrong li- 
quors, &c.: as foon as this azotic gas 
comes in contact with the fibre, it de- 
prives it of its oxygen, and cauſes 
death frequently in an inſtant. The 
beſt way to prevent the ſatal effects of 
this gas is to detonate nitre upon burn- 
ing charcoal; nitre is found to contain 
a large quantity of oxygen, which no 
other ſalt does. The oxygen gas which 
eſcapes during the decompoſition of 
the nitre, ſupplies the oxygen, which 
combines with the mephitic air; this 
theory is fo true, that the workmen Who 
have been ſuffocated by the mephitic 
air or azotic gas, have recovered their 
ſenſes, and been refreſhed as ſoon as 
they have been made to refpire oxygen 

ar. '-:> | 


As the above effect is occafioned by 
the poſitive ſtimuli, in like manner the 
negative ſtimuli has as violent effects; 
thus ſome of the moſt terrible poifons 
| muſt be ranked under this claſs. The 
Wo oxygen 


Ca 3 

oxygen which combines with the or- 
ganized fibre, when it comes in contact 
with theſe poiſons, renders it ſo ex- 
tremely irritable, that the weakeſt ſti- 
mulus is capable of producing death; 
oxygenated marine acid, is for this rea- 
ſon, ſo fatal a poiſon to all organized 
bodies, it deſtroys them by ſurcharging 
them with irritability, and becomes 
marine acid. 


When the irritable fibre has loſt its 
tone, and fails either from an exceſs of 
irritable principle, or from a deficiency 
of this principle, it is dzſeaſed ; and the 
ſyſtem of which it forms a part, ſuffers 
and becomes diſeaſed; thus, as has been 
before obſerved, all diſeaſes of animals, 
or vegetables may be ranged under two 
heads; to wit, firſt, the diſeaſes of ac- 
cumulation, cauled by too great a quan- 
tity of the irritable principle ar oxygen, 
which I term latent cold, and by the 
diminiſhed action of the habitual ſtimuli, 
heat, Secondly, the diſeaſes of exhauſ- 


tion, 
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tion, cauſed by a defett of the irritable 
principle proceeding from the encreaſed' 
action of the habitual ſtimuli, or from 
e addition of new ſtimuli; under theſe 
two claſſes may be ranged all diſeaſes 
whatever: when the diſeaſe is that of ac- 
cumulation, remedies, {uch as wine and 
opium, remove the diſeaſe by exhauſting 
the fibre of its oxygen or irritability, to 
which principles I have given the ap- 
pellation of latent cold. When the 
diſeaſe is from exhauſtion, theſe reme- 
dies, ſuch as nitre, acids, &c. are to be 
applied, which diminiſh the action of 
the common ſtimuli, Thoſe ſtimuli 
which I call common and habitual, be- 
caule they act continually more or leſs 
upon the zr7:table fibre, are heat, light 
nourtſhment, air, the circulation of the | 
blood, and the nervous ſtimuli. So long 
as the action of theſe ſtimuli is in pro- 
portion to the degree of irritability of 
the ſyſtem, and the ſum of their action 
is nearly equal to the ſum of the irritable 
principle, (oxygen), abſorbed by the 


lungs, 
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lungs, and diſtributed by the circutation, 
the whole ſyſtem will be in proper or- 
der, and the fibres will have their tone 
When one of theſe ſtimuli acts | 

powerfully than ordinary; or the fibre be 
comes more irritable, while the degree of 
accumulation of the ſtimuli remains the 
Tame, the exhauſizon of the ſyſtem, and 
one of theſe diſeaſes in its train, will be 
the conſequence. The abſence of one 
or more of theſe ſtimuli will produce 
accumulation of irritability in the ſyſ- 
tem, and give birth to one of the diſeaſes 
of this claſs. 


Heat of the atmoſphere and all ſur- 
rounding bodies, acts upon the fibre, 
and ſtimulates it, and gives life to both 
animals and vegetables. 


Light 1s another common ſtimulus. | 


Nutriment is the third common fti- 
mulus. It requires a very ſmall quan- 
tity to ſupply the daily loſſes. 

The 
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The circulation of the fluids is the | 
moſt powerful of the common ſtimuli. 


The blood which oxygenates it{elfduring 
its paſſage through the lungs, being 


decompoſed, parts with its oxygen in 


the circulation, during which the calo- 
ric ſeparates : hence the animal heat. 


The ſtimulus of generation in ſome 


animals and plants, is ſo great, that 
it is irreparably exhauſted by the ſtimu- 
lus of the propagation of the ſpecies; 


ſo that they die the moment the work 


of generation is finiſhed. 


The nervous ſtimulus is the only one 
which is peculiar to animals. It is this 
ſtimulus which 1s the cauſe of the vo- 
luntary motions, of convulfions, and 
paſſions. The paſſions differ from one 
another only in ſtimulating the irritable 
fibre more or leſs. Anger and joy are 
very powerful degrees of the nervous 
ſtimulus; content and hope are weak 


degrees; fear, ſorrow, fright, deſpair, 


are 
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are not abſolute degrees of -ſtimulus ; 
they are only the abſtrattion of the 


ſtimuli of hope, content, and happineſs.” 


Anger and joy act as very powerful 
ſtimuli, and exhauſt the /irritability of 
the fibre, in the ſame manner as' any 
other ſtimulus whatever. Content and 
hope are degrees of the nervous ſtimu- 
li, neceſſary to preſerve the tone of 
the fibre. If they continue to act, the 
irritability of the fibre accumulates. 
It is well known that fearful and me- 
lancholy perſons are oftener affected 

by the ſtimulus of contagious diſeaſes, 
than thoſe who are free from fear, and 


who take the precaution of applying a 


greater quantity of ſtimuli than or- 
dinary to their fibres ; by taking wine, 
vinegar, opium, bark, &c. Cold is 
a negative ſtimulus ; it is one of the 
powers of nature, and counteracts heat; 
its effects on the irritable fibre, are in 
proportion to the Habit, or the quantity 
which is neceſſary for the fibre to pre- 


ſerve its tone. The animals and plants 
| of 


7 

ol hot climates, that require the ſti- 
mulus of great heat to preſerve the 

tone of their leſs irritable fibres, are af- 

fected by the leaſt abſtraction of this 


habitual ſtimulus, the irritability of 
their fibres accumWates in conſequence 
of this abſtraction, and the return of the 
heat again exhauſts the fibre. The 
more intenſe the cold is, the greater 
the accumulation of irritability. — 
After the fibre has been expoſed for 
ſome time to a great degree of cold, its 
irritability is encreaſed to ſuch. a de- 
gree, that the moſt trifling degree of 
heat produces the moſt violent effedts; 
hence the glow experienced in coming 
out of a cold bath; hence the diſeaſes 
which are.caught in coming out of the 
cold air into a warm room. It 1s by 
the gradual application of heat, that 
frozen limbs can be recovered, andat 
is neceſſary always to begin by rubbing 
them with ſnow ; without this, the fibre 
will be exhauſted, and become gangre- 
nous. During the winter, by the ab- 
Q ſence 


. 

ſence of the ſtimulus of heat, and in 
part of light, plants, and many animals, 
become torpid, the organs of circula- 
tion and of nutrition perform their 
functions but languidly, and life itſelf 
appears ſuſpended. In conſequente of 
the diminiſhed action of theſe ſtimuli, 
the irritability accumulates, and mani. 
feſts itlelf at the return of ſpring. The 
leaſt degree of heat then produces the 
moſt violent effetts upon the. fibres, 
thus delicately irritable. Vegetation is 
much more vigorous in ſpring time, 
than during the reſt of the year; it 
diminiſhes during the ſummer, in pro- 
portion as the irritability accumulated 
during the winter, is diminiſhed by the 
action of heat and light; and laſtly, is 
exhauſted in the autumn, 


By the abſtraction of many of the 
ſtimuli, for any length of time, the irri- 
tability of the fibre accumulates ſo 
much, that the moſt trifling ſtimulus ' 
produces the moſt violent effetts, and 

fre- 


% 
frequently inſtantaneous death. The 
cure of this direct debility, ſhould be 
begun with the ſmalleſt doſes of the 
diffuſible ſtimuli, ſuch as opium, wine, 
&c. and then riſe greater and greater, 
till the morbid abundance-of excitabi- 
lity be gradually worn off, and the 
health reſtored. 


In every degree of debility, the high 
force of the paſſions that produces in- 
direct debility, muſt be avoided. And 
it muſt not be forgot. that a very ſmall 
degree of them is ſufficient for that 
effect. This excitability proceeds with 
ſuch rapidity to death, that the only 
means of reſtoring health is, firſt to 
make uſe of a very ſmall doſe of diffu- 
ſible ſtimulus, then, after waſting a part 
of the ſuperabundance, to proceed to a 
ſomewhat ſtronger doſe of the ſtimulus, 
and in that manner to be conſtantly 
taking off whatever ſuperfluity ſtill re- 
mains, till at laſt the ſalutary mediocri- 
ty is regained. Thus, a famiſhed per- 
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ſon is not immediately to be gratified 
with a full meal, a perſon afflicted with 


a long duration or high degree of thirſt, . 
is not immediately to be indulged with 


a large draught.— To the former ſhould 


be given bit by bit, to the latter drop 
by drop; then, after a time, more plen- 
tifully; and to a perſon benumbed with 
cold, heat ſhould be gradually applied. 
Every perſon thoroughly penetrated 


with grief, ſorrow, or any high dejec- 


tion of mind, ſhould have good news 
gradually communiated to them. All 


theſe are on the ſame footing, and 


equal inſtances of 'an excitability too 
accumulated to bear any degree of ſti- 
mulus. All quick tranſitions from one 
oppolite to another, ſhould be avoided. 


ON 
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ON DISEASES IN  GENERAD. 
SECTION 11. 


In treating on the cauſes and cure 
of the diſeaſes of both animals and 
vegetables, we ſhall find that axiom 
of Sir Iſaac Newton, as neceſſary in 
phyſic as philoſophy, viz. that the cauſes 
only that are true, and ſufficient to ex- 
plain phenomena, are to be admitted into 
any ference. | 


Thus, by this rule we have reduced 
all diſeaſes to two genera, v:z. that of 
exhauſtion or ſtenic, and that of accu- 
mulation or aſtenic, without any other 


difference but what conſiſts merely in 


degree. As theſe two diſeaſes are as 
oppoſite as heat and cold, ſo the in- 
creaſe of the powers which cauſed the 
firſt, is a cure for the laſt; in the firſt, 
to diminiſh the ſtimulus or excitement, 
| + 5: ne 
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and in the latter, to inereaſe it to the 
degree of health. 


The power producing a prediſpoſi- 
tion of the body to ſtenic diatheſis, or 
diſeaſes of exhauſtion, proceeds fromtoo 
great a quantity of ſtimuli; while aſte- 
nic diſeaſes proceed from too great an 
accumulation of the irritable principle 
owing to the abſtraction of ſtimuli, 

Heat is the power which ſtimulates 
animals and vegetables, and neceſſary 
for the production and growth of both. 
By its action on the ſurface of the body 
it ſtimulates the whole; from this action 
of heat there is no exception, when it 
keeps within a certain degree; but when 
it is deficient, or cold is too much in- 
creaſed, its effects varies accordingly; 
for health is a ſtate within due bounds of 
heat and cold; for when heat or cold are 
too predominant, diſeaſe will follow. 


Cold, to a greater degree than the 


animal 


75 


("1 F 


animal heat requires to the production 
of health, is prejudicial to both animals 


and vegetables; and when exceſſive, 


equally, as exceſſive heat, produces 
laxity in the veſſels, debility, gangrene, 
&c. Debility proceeds from the ex- 


tremes of temperature of both heat and 


cold. 


Cold, according to the various de- 
grees of it, produces health; it ſtops 
the want of excitability; makes the 
body more ſuſceptible of ſtimulant 


operations; checks the progreſs of in- 


direct debility; abates the career of heat, 


and other ſtimuli, which accelerate in- 


direct debility, and keeps the excite- 
ment within the bounds of vigour.— 
Hence the vigour in cold countries; 


hence the bracing, by cold, the parts 


that have been relaxed by heat. This 
effect of cold is ſomewhat greater on 
the ſurface than in the internal parts. 


The debilitating effect of temperature 


is increaſed by moiſture. | 
Thus 


j 
| 


© —_ = 


— - 
rr TT CST x 
: 


— 
. 


— 


. 
Thus, theſe two powers, heat and 


cold, excite all phenomena of life, and 


produce ſometimes an exceſs; ſome- 
times a juſt proportion; and ſometimes 
a deficiency of life, according to the 
various degrees in which they are ap- 
plied; and the ſame obſervations ex- 
tend to the ſame powers, when they 
are applied as remedies of diſeaſes. 
Thus every diſeaſe that the debilitating 
powers remove, is ſtentc ; ſo every one 
that is cured by ſtimulating means, is 
aſtenic. 


Thus the cauſe of health and diſeaſe 
is one and the ſame, viz. a variation of 
excitement. A certain given degree 
conſtitutes health; every increaſe or 
diminution of that degree, forms ten- 
dency to diſeaſe: And when the in- 
creaſe or diminution ariſes to a certain 
height, its conſequence is actual diſeaſe. 


Hence the cauſe of diſeaſe and the cure 


are performed by the ſame powers ; 
and the remedies operate by diminiſh- 


ing 
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ing the excitement when exceſſive, and 
increaſing it when deficient. This will 
hold true both in animal and vegetable 
life. This has therefore laid the foun- 
dation of a ſcience which may be called 
the ſcience f living matter, compre- 
hending every modification of life on 
the terraqueous globe. Thus it may 
be obſerved, that the exciting powers 
operating on vegetables, are the ſame 
with thoſe which operate on animals. 
They are air, heat, cold, and moiſture, 
By the moſt accurate obſervations and 
experiments on diſeaſes, both ſtenzc and 
aſtenic, it has been diſcovered that the 
cauſes of one diſeaſe were the remedies 
for the other, and vice verſa. Thus, if 
we conſider the external appearance of 
diſeaſe, independent of the cauſe, we 
are often deceived. The whole pheno- 
mena of life may be reduced to one 
ſimple cauſe, the ſtemulant powers ap- 
plied to a certain property of living 
bodies denominated exctabilily. The 
cauſe is always the ſame in kind in 
R every 
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every ſtate of the living ſyſtem, , viz, | 
That it is always ſtimulus operating on 
excitability. Thus the phenomena of 
health and diſeaſe are effects flowing 
from the ſame cauſe; and that it is only 
a variation of it in degree, that pro- 
duced the difference in effect; that the 
cauſe was ſtill excitement, or the reſult 
of the exciting powers upon the exci- 
tability ; and that the effect was the 
production of the ſeveral phenomena 
of life, ſenſe, motion, intellectual opera- 
tion and paſſion. Health ariſes from 
a given degree, and prediſpolition to 
diſeaſe, from an increaſe or diminution 
of the cauſe, in degrees always pro- 
portional. > 


By a ſteady obſervance of the above 
principles may be diſcovered the affini- 
ty of conſumption and dropſy, between 
mania and peripneumony, between a 
catarrh and diſtint ſmall-pox ; and 
generally riſing from partial to more 
generally aſſemblages, we may diſcern, 

that 
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that where-ever exceſſive vigour pre- 
vailed in any concourſe of ſymptoms, 


they conſtituted a caſe of diſeaſe, pre- 


ciſely the ſame as all other caſes where 


ſuch increaſe or diminution of the 


healthy vigour occurred. Hence, as 


has already been obſerved, there are 
only two idiopathic diſeaſes ; and even 
theſe are not produced by powers 
different in kind, but different only in 
degrees. | 


To the above account, reſpecting 


diſeaſe, it may be added, that ſometimes 
a derangement of the ſolids, as ſimple 


and inanimate, or a fault in organiza- 
tion may occur. This may ſometimes 


affect the general ſyſtem ; but whether 
it does or not, it muſt be conſidered as 


different from idiopathic affection in its 
cauſes and mode of cure: theſe being 


local, while thoſe of diſeaſe are general. 


A local diſeaſe 1s the immediate hurt . 
to a peculiar part of the body, without 
1 any 
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any prediſpoſition or previous com- 
plaint; the perſon being in perfect 
health immediately before the accident; 
or it may be ſtill local, when a perſon 
is in a bad ſtate of health When it hap- 
pens; but ſo that the general ſtate of 
health is underſtood to have no con- 
cern with it. Thus a wound, a bruiſe, 
a laceration to ſuch a perſon, is always 
to be conſidered as the affection of the 
part, and to be treated accordingly.  - 


Indeed a wound may induce diſorder 
over the general ſyſtem, but ſtill all the 
ſymptoms may be traced to the wound, 
which produced a ſolution of continui- 
ty in it. Hence an inflammation fol- 
lows, and it is an univerſal fact in the 
animal ceconomy, that when any part, 
whether external or internal, which 
poſſeſſes great ſenſibility, is wounded, or 
otherwiſe injured in its ſubſtance, the 
pain ariſing from the inflammation 
ſpreads ſymptoms of diſorder over the 
waole ſyſtem, 


General 


. 
General diſeaſes are always preceded 
by prediſpoſition, local never. As, ſor 
example, thoſe of the ſtomach by {wal- 
lowing glaſs, fiſh bones, &c. are local; 
for the perſon was in perfect health im- 
mediately before the accident: the ſub- 
{tances ſwallowed, wereſuchas naturally 
divide a ſound part, and produce a ſolu- 
tion of continuity; hence inflammation, 
an inſeparable conſequence. 


Having treated of diſeaſes in gene- 
ral, I now proceed to examine them 
more particularly; by which examina- 
tion we ſhall find, that, as the modern 
chemiſtry has proved, that Heat and 
Cold are the two firſt principles in na- 
ture, ſo we ſhall now find, that: all diſ- 
eaſes attending the human body may 
be claſſed in two genera, viz. Hot and 
Cold. The firſt claſs or order of thoſe 
are ſuch that proceed from too great a 
quantity of ſtimuli, or heat, which brings 

on a ſtate of exhauſtion ; theſe I ſhall 
| de- 
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denominate ftentc as this diſeaſe pro- 
ceeds, exhauſtion follows, from the too 
great quantity of ſtimuli. To the ſe- 
cond claſs, or order, I ſhall give the 
name aſtenic, or diſeaſes of accumula- 
tion, or irritability, from a want of a 
proper quantity of heat or ſtimuli. 


ON DISEASES, | 


STENIC OR INFLAMMATORY. 


SECTION III. 

Having obſerved thus much on diſ- 
eaſes, it ſeems to follow, that the firſt 
thing a phyſician ſhould do, when he 
comes to the bedſide of a patient, after 
he has made the neceſſary enquiries, 
ſhould be to conſider and ſettle the 
three following things in his mind :— - 
Firſt, Whether the diſeaſe be general or 
local. Secondly, If general, whether 
it be ſtenic or aſtenic. Thirdly, What 
is its degree.— When he is ſatisfied in 

| theſe 
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theſe three points, all that remains with 
him to do, is to form his indication, or 
general view of the plan of cure, and 
carry that into execution by the ad- 
miniſtration of proper remedies. 


We ſhall firſt begin with fevers, of 
which Dr. Cullen gives the following 
deſcription, and ſays, © Pyrexi&,* or 
febrile diſeaſes, are diſtinguiſhed by the 
following appearances. After begin- 
ning with ſome degree of cold ſhiver- 
ing, they ſhow ſome increaſe of heat, 

+ and an increaſed frequency of pulſe, 
with the interruption and diſorder of ' 
ſeveral functions, particularly ſome "8 
dimmution of ſtrength in the animal __ 
functions.“ 'Þ 


Synocha, or eenic inflammatory fever. 


Before 


Puy rexiæ Character Poſt horrorem pulſus frequens, 
calor major, plures functiones larce, viſibus præſertim 
artuum imminutis. 8 
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Before the attack of this fever, the 
perſon generally enjoys the higheſt ſtate 
of health; no complaint or ſymptom of 
diſeaſe is to be perceived till the arrival 
of the diſeaſe itſelf; the ſenſes are 
acute, the motions both voluntary and 
involuntary are vigorous ; there is an 
acuteneſs of genius, and a great force 
of ſenſibility, as well as paſſion and 
emotion; the ſeveral parts of the body 
are perceived to be in a ſtate of vigour 
from the following marks of it : the 
ſtrength of the heart and arteries is 
obſerved from the ſtrong and full pulſe; 
the extreme veſſels on the ſurface from 
their complexion; all the muſcles from 
the ſtrength they exert ; the internal ſe- 
cretions from the great quantity of milk 
and ſemen ; the digeſtive organ from 
the appetite ; the digeſtion, the vigour 
of the body and the manifeſt abundance 
of blood. | 


The increaſe of the force of the ſenſes, 
of the motions, of the intellectual facul- 


ty, 
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ty, and the paſſions, depends on the in- 
creaſe of the excitement in every one 


of the organs; among other actions, 


quickening the motion ef the blood 
through them. 


The coming on of every ſtenic diſ- 
eale, is begun by a ſhivering. 


In this diſeaſe the pulſe is ſtronger, 
harder, and fuller, and ſomewhat more 
frequent than in its ſound ſtate : its ful- 
neſs and hardneſs are often owing to 
taking much of animal food, during the 
prediſpoſition; the force and frequency 
are occaſioned by the ſame and other 
ſtimuli ; that of ſtrong drink, that of 
the diffuſive kind, and that of exerciſe, 
whether corporeal or mental ; and in- 


deed, all the ſtimulant powers promote 


the ſame effects. The redneſs of the 
ſkin, may be explained by not only an 


over proportion of blood, but alſo 
by the vigour of the circulation being 
increaſed by the ſtenic diatheſis, which 
1c BE may 
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and may not this be likewiſe the cauſe 
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may likewiſe further tend to obſtruct 
the perſpiration.' The ſame is the cauſe 
of the head-ache, and pains in different 
parts, which quickly' yield to bleeding. 
And what farther ſtrengthens this is, 


that the inflammation generally affects 


the external parts; the delirium alſo 
that ſometimes ariſes in a violent ſtate 
of the diſeaſe, yields to bleeding, and 
other evacuations; and the abundance 
of blood in the veſſels, diſtending theſe 
to exceſs, is the cauſe of the whole af- 
fair; on the one hand, by the redneſs of 
the face ; on the other, by bleeding, re- 
moving the diſeaſe at once. Thirſt and 
heat, which are alſo remarkable fymp- 
toms in the ſtenic diſeaſes, depend upon 
the ſtenic diatheſis, in the extreme vel: 
{els of the fauces, and the ſkin ; and m 
this I may probably agree with Dr. Cul- 
len—that his favourite theory of 
{paſm may in ſome meaſure contribute, 
as well as to the obſtruction of the per- 
ſpiration upon the ſurface of the body; 


of 
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of the increaſe of the caloric, which is 


generated throughout the ſyſtem at 
large? | 


A hoarſeneſs, cough, and expectora- 
tion, which are ſometimes obſerved in 
ſtenic diſeaſes, commonly precede and 
ſucceed to each other, in the following 
order: there is firlt often a hoarſeneſs, 
then a dry cough ; then a cough with 
expectoration ; the cauſe of the hoarſe- 
neſs and dry cough, is an obſtruction of 
the exhalants and mucous veſſels, which 
terminate in the bronchia®, {till occa - 
A ſioned 


* 3 * 
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* The bronchia are the diviſions of the wind- pipe, 
running through the ſubſtance of the lungs, and blended 
with blood veſſels. In the ſubſtance of the lungs, beſides 
theſe two ſets of veſſels, the air veſſels and blood veſſels, 
there are likewiſe exhalants, ſmall arteries, and mucous 
glands, coming off from the extremities of the red 
arteries, The wind-pipe is covered with the latter ; and 
the great quantity of mucus thrown up from the lungs, 
often in perfect health, and in innumerable caſes, both of 
ſtenic and aſtenic general diſeaſes, ſufficiently proves the 
. Exiſtence of the ſource from which it flows, 
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ſioned by a violent ſtenic diatheſis, and 


prevented from tranſmitting their con- 


tents to lubricate the air veſſels, ſo as 


that hoarſeneſs may be removed, and 


the expectoration progted with free- 
dom. 3F; 


The expeftoration is next freely 
made, becauſe the diatheſis being now 


diminiſhed, the ends of the veſſels be- 


come relaxed, and the fluids are poured 


out in abundance upon the air veſſels; 
they produce a commotion of the excita- 
bility over this whole organ, and by the 
convulſive motion, which is called 
cough, are themſelves thrown out. 


As the greater freedom of expetto- 
ration now implies. an abatement of 
the diatheſis, ſo too great a flow, and 
too long a continuance of it, ſhews, that 
the diatheſis is now rapidly proceeding 
to the aſtenic ſtate, either from indirect 
debility, as when the diſeaſe in its pro. 
greſs has much exhauſted the excita- 


bility, 
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bility, (or oxygen); or from direct de- 
bility, as when the proper plan of cure 
has been puſhed beyond the * 
bounds. 


Cure of an Inflammatory FEVER. 


iſt. As a plethora is frequently the 
ſore-runner of a ſtenic diatheſis, fo 
bleeding is the moſt powerful remedy 
of all others, being that which com- 
pletely carries off a ſtimulus; much 
more powerful than any other, as it is 
directly applied to a greater extent over 
the whole ſyſtem ; conſequently as of- 
ten as the diatheſis is too high, ſo fre- 
quently ſhould it be repeated, 


This remedy, however, ſhould never 
be riſqued during the prediſpoſition, 
nor hardly ever hazarded in diſeaſes of 
a gentle nature; and under ſuch circum- 
ſtances, I have no doubt, but that other 
remedies might be more valuable. 


The 


/ 
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The next remedy of importance to 
bleeding, when heat and other ſtimuli 
are guarded againſt, is cold. Heat is 
always hurtful, and ſtill more ſo after a 
previous application of cold; but it is 
moſt hurtful, when it is alſo combined 
with other exceſſive ſtimulant powers: 
cold is always of ſervice, and 1n pro- 
portion to its degree, provided foreign 
ſtimuli, blended with it, and overcom- 
ing its debilitating effect, be cautiouſly 
ſhunned. | 


Cold may be employed to diminiſh 
the activity of the whole body; and 
particularly that of the ſanguiferous 
ſyſtem. © 


Heat is the chief ſupport of the ac- 
tivity of the animal ſyſtem; which is 
therefore provided 1n itſelf with a power 
of generating heat. But, at the ſame 
time, we obſerve, that this would go to 
exceſs, were it not conſtantly moderated 
by a cooler temperature in the ſur- 

rounding 
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rounding atmoſphere. When, there- 
fore, that power of the ſyſtem genera- 
ting heat is increaſed, as is commonly 
the caſe, in fevers ; it is neceſſary not 
only to increaſe the degree of cold, 
but it ſeems proper alſo to apply it 


more entirely and freely than in a ſtate 
of health. 


Some late experiments in the ſmall- 
pox, and in continued fevers, ſhow that 
the free admiſſion of cool air to the 
body is a powerful remedy in modera- 
ting the violence of action and re- 

action; but this requires the greateſt 
caution, when and how uſed. | 


The next in rank, after theſe reme- 
dies, is the action of vomiting, purging, 
and ſweating. Theſe evacuations have 
a powerful effect i in removing the ſtenic 

diatheſis, and therefore do they, with 
great advantage, ſupercede the more 

often zmagined, than real, neceſſity of 


pro- 
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profuſe. bleeding.: theſe are often alone 
1 to reſtore the healthy ſtate. 


Together with all theſe, the articles 
of diet, (the ſtimulant operation of 
which prevents the benefits to be re- 
ceived from them), ſhould be ſparingly 
uſed; and that in exa& proportion to 
the degree of the diatheſis. This pre- 
caution alone, may be adequate to the 
removal of prediſpoſition, and often to 
chat of the diſeaſe, eſpecially when the 
inflammatory ſymptoms are moderate. 


To all the remedies yet mentioned, 
we muſt ſubjoin that of Reſt, when the 
diſeaſed ſtate has taken place; and 
even moderation in motion during the 
period of prediſpoſition; for the ſtimu- 
lus of exerciſe may of itſalf alone be 
ſufficient to effect the converſion of the 
prediſpoſition into the actual diſeaſed 
ſtate. The higheſt of theſe diſeaſes, 
even the peripneumony itſelf, has been 
brought on by violent exertion in ex- 

erciſe. 
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ereiſe. In theſe caſes, the depending 
upon any one remedy, and overlooking. 
all the reſt, is a bad practice; we muſt 
not depend on bleeding alone, not even 
in peripneumony itſelt. 


There are two other external applica- 
tions often made uſe of, v2z. bliſtering 
and warm bathing. 


As to bliſtering, I think Dr. Cullens 2 
account of it is ſo much to the pur- 1 
poſe, that I ſhall give it in his own 3 
words: «The effects of bliſtering, ſo. : Wo 
frequently made uſe of in fevers, is not | 
yet agreed upon among phyſicians ; 1 

and many different opinions have been 
maintained on this ſubject, drawn not 
only from reaſoning, but alſo from pre- 
ſumed experience. I muſt not, how- 
ever, enter into the controverſy; but 
ſhall deliver my own opinion in a few 4 
words. wo 1 
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J am perſuaded,” ſays he, “that 
the ſmall quantity of cantharides ab- 
ſorbed from a bliſtering plaſter, is not 
ſufficient to change the conſiſtence of 
the maſs of blood, by reſolving the 
phlogiſtic lentor, if it exiſts; nor do 
harm, by increaſing the diſſolution of 
the blood, ariſing from a putrid ten- 
dency in it. I therefore neglect entirely 


the effects of cantharides "Rn the 
fluids, | 


* The inflammation produced by the 
application of cantharides to the- ſkin, 
affords a certain proof of their ſtimu- 
lant power ; but in many perſons, the 
effect of that ſtimulus is not conſider- 
able: in many, it is not communicated 
to the whole ſyſtem; and even when 
the effect does take place in the whole 
ſyſtem, it ſeems to be taken off very en- 
tirely, by the effuſion and evacuation 
of ſerum from the bliſtered parts: I 
conclude, chereſore, that neither much 

good 


„ 

good is to be expected, nor much harm 
to be apprehended, from the ſtimulant 
power of bliſtering. | 


Much has been imputed to the 
evacuation occaſioned by bliſtering ; 
but it is never ſo conſiderable as to 
affect the whole ſyſtem; and therefore 
can neither, by a ſudden depletion, re- 
lax the ſanguiferous veſſels, nor by any 
revulſion, effect the general diſtribution 
of fluids. _ 

«* The evacuation, however, is ſo. 
conſiderable as to affect the neighbour- 
ing veſſels; and the manifeſt utility of 
bliſtering near the part affected, in in- 
| flammatory diſeaſes, leads me to believe 
that bliſtering, by deriving to the ſkin, 
and producing an effuſion there, relaxes 


the ſpaſm of the deeper ſeated veſſels. 
I apprehend it to be in this manner, that 


the tumor of a joint, from an fuſion 
into the cellular texture under the ſkin, 
T 2 takes 


| 
| 
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takes off 4 rheumatic pain affecting 
chat joint.“ 


This appears to be a juſt account of 
the operation of cantharides, which 
ſeems to affect the habit of body in the 
ſame manner as a hot iron or volatile 
alkali will do ; they raiſe the cuticle 
from the cutis, and thereby open a diſ- 
charge of any offending matter that 
may be lodged in the cellular mem- 
brane, and thus relieve in ſome diſeaſes 
of che joints, &c. 


In high putrid fevers with delirium, 
I think I have obſerved a bad effect 
from continuing a bliſter on the head ; 
the ſymptoms I have often ſeen aggra- 
vated, and death has followed ; which 
has made me always cautious in apply- 
ing bliſters to the head of ſuch a perſon, 
left the acrid ſalts of the cantharides 
ſhould ſtimulate the veſſels of the head, 
and thereby increaſe the diſeaſe. 
88 | From 
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From what has been obſerved, it will 


appear, that the part of the body to 


which bliſters ought to be applied, 1s 
indifferent, excepting upon the ſuſpi- 
ſion - of topical affection; when the 
bliſtering ought to be made as near as 
1 to the part affected. 


- 


„The has external means of taking | 


off the ſpaſm of the extreme veſſels, is 


warm bathing ; the heat of the bath ſti- 


mulates the extreme veſſels, and with the 


concurrence of moiſture, alſo relaxes 


them ; it ſeems to be a ſafe ſtimulus, 
and well ſuited to take off the ſpaſm 
affecting them. 


« It may be applied to the whole 


body by immerſion; but this is in many 
reſpects inconvenient; but whether ſome 
of the inconveniencies of immerſion 
might not be avoided 17 a vpn. bath, 

2 I have 
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I have not yet learned from experience; 
I know, however, from much expertence, 
that moſt of the purpoſes of warm ba- 
thing can be obtained by a fomentation 
of the legs, in water as warm as they 
can bear, and continued for a due 
length of time, which ought not to be 
leſs than an hour ; the marks of the 
good effects of ſuch fomentation or ba- 
ching, are the patients bearing it eaſily, 
its relieving delirium, and mA. 


mp.” 


Throu ghout this disease, attention 
ſhould be given to food and liquors; 
the food ſhould be of the farinaceous 
kind, and taken in a liquid form, as 
weter-grue], rice gruel, &c. animal food 
of all kinds ſhould be abſtained from, 
even ſoups and broth; liquids, ſuch as 
a decottion of barley or oatmeal ; water 
wherein a roaſted apple has been in- 
fuſed, or a ſmall quantity of tamarinds; 


, 
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may be drank. with the ne free- 
dom. | | 


There is allo ho circumſtance 


which ought to be conſidered with cir- 


cumſpection; that is, the air in which 
the perſon breathes, and is ſurrounded; 
the room wherein he is, ſhould be as 
large and airy as may be; the windows 


and door ſhould be open, for the ad- 


mittance of a proper quantity of cold 
air; but little light, and no wind; as 
light always acts as a ſtimulus; for this 
purpoſe, blinds of very thin canvaſs or 


lawn, ſhould be placed before the open- 


ings of the door and windows, ſuch as 
may prevent the wind, but admit the 
cold air to be forced through them; in 
this manner, the coldneſs of the air 
ſhould be admitted to ſuch a degree as 
to force off the carbonic effluvia, thrown 
off from the lungs during reſpiration, 
as well as by the exhalants upon the 


ſurface of the body; but not in ſo violent - 


a de- 
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a degree, as to ſuffer them to fall into 
a ſtate of contrattion ; for were that to 


be the caſe, it would increaſe and not 
leſſen the fever. 


f 

As fire in action is the great con- 
ſumer of air, ſo it is proper a fire 
ſhould be made in ſome part of the 
room; but at as great a diſtance as may 
be from the diſeaſed perſon, the heat 
of which ſhould be prevented from 
coming to him as much as poſſible by 
a good ſcreen being placed between him 
and the fire; by this means the cold 
air will be admitted into the room, 
which will force the foul effluvia 
through the fire, whoſe place vill be 
immediately ſupplied by that which is 
pure from without ; in this manner the 
air of the room may be regulated and 
made pure, by the admiſſion of freſh 
cold air from without, and the con- 
ſumption of the foul, by being forced 
through the fire. 


Havin Wa 
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Having now deſcribed the diſeaſes 
of exhauſion or ſtenic, I ſhall now 
point out the following concluſion. + 


That in the ſtenic or inflammatory 
diſeaſe, the blood by its quantity, diſ- 
tends the muſcular fibres, and this diſ- 
tention of the fibres produces an ex- 
citement, called excitability. Thus ex- 
cited, the fibres contract and ſend the 
wave of blood forward to another por- 
tion: when the wave has paſſed one por- 
tion of fibres, they again relax, and make 
way for the next; in this manner the 
circulation of the blood goes on, and 
this alternate dilatation and contraction 
continue while life remains. Hence in 
a vigorous ſtate of the ſyſtem, the con- 
tractions are ſtrong and forcible, and 
the relaxations active; action and re- 
action are greateſt. Thus the blood 
acts by its mechanical force, and the 
fibre reſiſts with. vital energy. The ex- 
citing cauſes of this diſeaſe are exceſs 
in eating, drinking, expoſure to heat, 

or 


a ( 150 ) 
or to the alternation of heat and cold, 
an over proportion of blood from in- 
activity, vr an increaſed velocity of its 
motion from violent labour, &c. 


The cure is to be performed by di- 
miniſhing the quantity of blood, leſ- 
Teningtheenergy of all the exciting pow- 
ers, and by reducing the exceſſive ex- 
citement, by what has been called the 
antiphlogiſtic method, to the degree 
that ſuits the healthy ſtate, and no far- 
ther; for, if this method is carried too 
far, or continued too long, diſeaſes of 
debility, as dropſy, &c. are brought on. 


* __ 
If the excitability, which proceeds 
from oxygen, 1s exhauſted before the 
diſeaſe 1s cured, the remaining hydro- 
gen and azot, brings on a putrid ſtate 
in the fluids of the body, for want of 
oxygen. If this putrid ſtate is not ob- 
ſerved ſoon enough, or not cotrected 
| by 


7 
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by acids, the deſtruction of the frame 


muſt follow *. 


After this diſeaſe 1s cured, whether 
it happens either before or after the 
putrid ſtate, the patient is generally 
left in a ſtate of debility ; but this is 
generally removed and health reſtored, 
by giving, at firſt, ſmall doſes of diffuſi- 
ble ſtimuli, in conjunction with animal 
ſoups, then ſolid meat, the uſual diet 
and the uſual way of living. 
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Oxygen, according to the preſent doctrine of chemiſ- 
try, having been proved to be the baſis of all acidity, 
may it not follow, that acids in fevers are of ſervice, by 
furniſhing a ſupply of oxygen to the ſyſtem, and there- 
by correct the tendency to putridity ? , 
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ASTENIC DIATHESIS, 


| OR 
Diſeaſes of Accumulation, or Irritability, 
from a Want of Stimuli. 


SECTION IV. 


Having treated on diſeaſes of ex- 
hauſtion or ſtenic, which proceed from 
too great a quantity of ſtimuli, I now 
proceed to conſider thoſe which are 
occaſioned by too great accumulation 
of oxygen or irritability. Thus, as an 
over proportion and velocity of the 
blood are the cauſe of a ftenic diatheſis; 
ſo there is nothing more powerful in 
producing the aſtenic, than a poverty of 
blood with the greateſt celerity of motion. 
This diatheſis is accompanied with a 
ſmallneſs, weakneſs, and quickneſs of 
the pulſe; reſembling that of a new- 
born infant; a debility, want of appe- 
tite; a depraved appetite; waſting of 

the 
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the fleſh, weakneſs over the whole ſyl- 
tem ; together with a languor, a lax, 
and ſoft fibre, This diſeaſe may be 
brought on or greatly increaſed by fear, 
grief, deſpair, and melancholy ; it is 
often attended with hemorrhages of 
blood from the lungs, uterus, noſe, uri- 
nary paſſages, and ſometimes through 
the ſkin by the perſpirable arteries. 


At the coming on of this diatheſis, a 
ſenſe of cold with ſhivering is not un- 
_ uſual, attended with a very dimmiſhed 
perſpiration, a paleneſs and dryneſs of 
the ſkin, occaſioned by a ſpaſm on the 
extremities. In theſe affections, the 
pulſe is weak, ſmall, and very quick ; 
head-ach, ſometimes delirium ; but 
this muſt not be imputed to inflamma- 
tion, but to a deficiency of ſtimuli. 


There is generally a quickneſs of the 
pulſe and ſome morbid inflammatory 
appearances attending theſe diſeaſes, 
particularly at their beginning; but 
theſe 


r 

theſe inflammatory ſymptoms, proceed 
from debility and an acrimony in the 
ſyſtem, and are aſtenic, and muſt be 

_ cured by ſtimulants; bleeding and other 
evacuations muſt be abſtained from. 
A previous inflammation of this kind is 
obſerved when a gangrene or mortifica- 
tion is coming on; and though the parts 
are in the greateſt debility, as in old 
age, yet a {mall inflammation precedes 
it, from the acrimony of the fluids. 


Thirſt and heat do alſo often attend 
aſtenic diſeaſes; this thirſt is a frequent 
affection in theſe diſeaſes, with a loſs of 
appetite, loathing of food, ſickneſs of 
ſtomach, vomiting, and an acute pain 
in the ſtomach, Theſe ſymptoms, as 
they are alſo attendants on the ſtenic, 
furniſh an inſtructive inſtance of the 
erroneous mode of judging by the na- 
ture of ſymptoms. | 


The above complaints, under an 
aſtenic diatheſis, are from ſpaſm; this is 
| OCCa- 
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- occaſioned by a relaxation and atony. of | 
the fibres, together with the diltending 


matter, or foul crudities in the ſtomach 
and hardened excrements in the inteſ- 
tines; the effect of this matter is diſ- 


tention, which does not ſo much depend 


upon itſelf as upon the lax ſtate of the 
fibres diſtended by it; for the fibres 
when ſtrong and vigorous, eaſily repel 
the diſtending powers in that ſtate; but 
the relax fibres yield more and more, 


till looſing all power of contraction or 


relaxation, they continue immovably 


contracted during ſuch action and ſuf- 


fering; the ſenſible fibres undergo a cer- 
tain violence; and hence the pain. 
Theſe violent pains in the aſtenic dia- 
theſis, proceed from a poverty of blood, 
or want of oxygen; whilſt pains in the 


ſame parts are ſometimes occaſioned in 


ſtenic diſeaſes, from a ſtrong and full 


blood, and require an oppoſite method 


of cure. What brought on a prediſpo- 
ſition to one, will be the cure of the 
other. Thus, in the ſtenic, an anti- 


phlogiſtic 
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phlogiſtic method to diminiſh the quan- 
tity of blood, and the energy of all 
the exciting powers; but in the aſtenic 
we muſt make uſe of opium and other 
diffuſible ſtimuli and tonics, in conjunc- 
tion with animal . &c. 


Diſeaſes of this kind, are removed by 
wine, aromatics, tonics, and volatile 
alkali, and above all the reſt the various 
forms of opium; abſtaining from all 
kinds of evacuations. Spaſms of this 
kind often alſo are troubleſome in the 
external parts of the body, by diſten- 
tion, and often attended with the moſt 
exquiſite pain, ariſing from debility, and 
are to be removed by 3 the 
ſtrength. 


There is another pain oſten attendant 
on debility, equally troubleſome, which 
is not occaſioned by diſtention, but by 
ſtimulus. This pain proceeds from 
concentrated acid, which is ſometimes 
predominant in che alimentary canal, 

when 
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when under the influence of great de- 
bility. This acid is not the primary 
cauſe, but only a ſymptom ſupervening 
upon the diſeaſe, already formed in 
conſequence of the debility. Among 
the troubleſome ſymptoms are indigeſ- 
tion, gout, diarrhœa, dyſentery, cholera, 
cholic, iliac paſſion, chloroſis, tabes, 
or conſumption, and atrophy : fome- 
times the arms and other parts are tor- 
tured with cramps, ſometimes the tho- 
rax, ſometimes the ſhoulders, ſome- 
times the ſides, ſometimes the back or 
neck are affected with pain, from which 
pains no part of the human body is 
exempted ; the region of the liver, and 
the ſtomach are particularly liable to 
them. Theſe ſmart pains are often 
ſuppoſed to proceed from internal in- 
flammation, but are in reality owing to 
ſpaſmodic or convulſive affections, and 
are effectually removed, by applying 
rags dipped in laudanum, volatile alka- 
li, or æther, which are to be renewed 
as often as they become dry. The 
Mt - _ ſyſtem 


„„ 
ſyſtem ſhould be ſupported inter- 
nally with durable and diffuſible ſtimuli. 
Friction uſed over all the affected parts, 
is alſo found to be uſeful in ſupporting 
the ſtimulant operation, of all other 
Temedies. A future return of theſe 
diſorders is prevented by air, exerciſe, 
and other uſeful ſtimuli. To diſtinguiſh 
thoſe from pains that flow from inflam- 
mation, the concourſe of accompany- 
ing ſymptoms muſt be attended to. 


a { 
THE END, 


